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If you have ever bought another golf 
simulator - shoot yourself* 
If you are ever considering it - 
save yourself a bullet! 

ZZAP64 



Quite honestly, leaderboard makes This is the sports simulation of the 

all other golf simulations took clumsy year - if not the decade* 

and antiquated in comparison. ZZAP64 
ZZAPS4 




And swing your way to a record round 



Now you can become a golf pro and experience the thrill of 

having your name up on the "Leaderboard 1 ". 

With this amazingly realistic simulation you get a true 

perspective view of your golf game. 

As you play on different 1 8 hole courses on 

levels varying from amateur to touring professionaJ you'll 

need skill concentration and control to come in under par. 



Features: 

• Choice of club, distance, type of 
shot (hook, slice, putting) and more 

• Realistic Sound 

• Practice Driving Range 

• Joystick Controlled 
■ Multiple 18 Hole Golf Courses 

• Automatic Scoring 
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COMMODORE COMPATIBLE 



The incredible 
Citizen two-colour dot matrix printer! 



Thanks to a super deal we can offer you this 
highly advanced, high quaJity printer at the low, low 
price of £49 991 

You can make more of your Commodore with 
the CITIZEN printer Jf you have a VIC-20, C64, C16, 
Pfus-4, C12S orCI28D, you'll be expanding into word 
and data processing in no time at all. 

This top notch printer from CITIZEN — famous 
for hi-tech watches and electronic office products — is 
packed with some really stunning features . 

All you have to do to obtain your CITIZEN 
printer is to compfete and post the coupon below, 
enclosing payment for £49.99 plus £2.50 p&p. But 
hurry, stocks are limited! 



Compatible with Commodore VIC-20, C64, C 16, 
Plus-4, C128 and C128D Home Computers. 
Helical-driven print head - as used on expensive 
prrnters. 

Seven-wire dot matrix head. 
Uses STANDARD plain paper roll. 
Uses STANDARD two-colour typewriter ribbons. 
Responds to ^p$or\ control codes in dot 
addressable graphic mode with single and multi- 
fine printing. 

Prints Commodore graphics and inverse 
characters. 

Prog ram ma bJe line spacing and 
expanded print capability. 



Available from all good 
computer stores nationwide 




News 



Software Shopping 

Software is an area of the computer 
market which is nearly always booming 
with new products. At the moment 
there is a vast choirs jnd everyone 
should find something to please them 
from utilities to the most basic of zapp- 
ing games. So let's launch ourselves into 
the software supermarket straight away. 



Something for Everyone 



Those of you who have bought and 
enjoyed New Generation games in the 
past, will be interested to know that 
Virgin Games has now acquired all rights 
to New Gen's back catalogue plus (he 
rights to seven new titles. 

No one has yet announced which 
Commodore titles are going to be 
Included in this new deal or given 
release dates, however Virgin's Nick 
Alexander was very effusive about the 
new deal: JJ I have been a fan of New 
Generation's software since my first days 
in the business when I sjw (heir ZXttl 
programs at Microfairs WeVe both 
come a long way since then and I look 
forward to further progress/' 

Chess buffs, always on the look out 
for a new way to indulge their regrett- 
able addiction, should look out for 
Audiogenic's Grand Master Chess. This 
version has now been around for a while 
but Audiogenic recently announced 
that the C-16 game is now totally com- 
patible with the Plus/4, £8,95 is the price 
for C-16, Plus/4 and a seperate C64 
version, 

Quicksilva has invented a new' 
character - Jeremy the punk photo- 
grapher. He has to wander around 
snapping new inventions to meet his 
editor's photography deadline (rounds 
familiar!). Your Commodore's photo- 
graphic boys seem to have an easier life 
since they haven't yet had mutant 
monsters trying to nick their film! Look 
out for Jeremy in Quicksilva's Hocus 
Focus (£8,95) on the C64. 

Those who like a bit of recent history 
intermingled with their gaming can try 
Microprose's Conflict in Vietnam war 
game. The game features events dating 
back to 1954 and features the decisive 
battles of la Drang (1965), Khe Sanh 
(1968) and Cambodia (1970). There is 110 
pages of documentation to keep you 
occupied for hours. In the states it sells 
for $39.95 so youll need to be a fairly 
dedicated war gamer to afford this one, 

Ariolasoft is hoping you'll prefer the 
more leisurely pursuit of a few rounds 
on the green and try your hand at the 
new Golf Construction set. Build your 
own golf course or just play around on a 
few world famous ones which are 
reproduced on the program - The 
Belfry, Wentworth Old Course, 
Sunningdale and Royal St George. 



DATA 

STATEMENTS 




An added incentive for those who 
become really expert is Ariolasoffs mag- 
nanimous offer of £500 worth of golf 
equipment for the first 12 people who 
get their handicaps down to scratch 
(zero - to us uninitiated plebs). The disk 
version is on sale for £14.95 and a twin 
cassette version is priced at £12.95. 

Touch Line 

Virgin Games: 95-99 Lad broke Grove, 
London W11 IPG, 

Audiogenic: M Chiltern Enterprise 
Centre, 5tation Rd r Theale, Berks RC7 
4AA. 

Quicksilva: Liberty House, 222 Regent 
St, London W1R 7DB. 
Microprose: 120 Lakcfront Drive, Hunt 
Valley, Maryland 21030, USA. 
Ariolasoll: 68 Long Acre, Covent 
Garden, London. 

Outer Spacers 

AS ALWAYS THERE ARE MASSES OF 
games newly available which have an 
interstellar setting. 

Bubble Bus has come up with a cute 
game featuring Blob - Bio-Logically 
Operated Being {well, aren't we all?). 
The game is Starquake and Blob has to 



scurry ihrough a tunnel and cave 
network inside a planed to collect 
various bits and pieces to rebuild the 
planet's core. There are over 500 
locations and features including - Anti- 
grav lifts, Teleportal systems, planet 
surface, Security doors, sub planet 
exploration, propulsion pads and 
planetary beings (hostile). It's £8.95 on 
cassette for the C64. 

Fans of TV's sci-fi series V will be 
pleased to know that Ocean has 
released the game of the series on C64 
on cassette. For those who missed the 
telly program, the scenario is invaded 
Earth and the baddies are lizard-like 
aliens whose leader is called Diana! You 
play the part of the leader of the 
resistance movement, Michael 
Dona van. All you need to do is find out 
the formula for Red Dust so that you can 
use it to exterminate thealiens by pollut- 
ing their air conditioning. 

It's available now and cosls a mere 
18.95, 




Imminently arriving in your local 
computer shop is CRL's new sci-fi 
adventure, Tau Ceti. Set on a plague- 
devastated earth colony in the middle of 
a far flung interstellar galaxy , your role is 
that of the intrepid suicidal maniac who 
has volunteered to go and repair the 
damage defence system of the stricken 
planet so that it can be rccolonised. The 
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only way to do this is shut down the 
massive fusion reactor which fuels the 

planet. 

If you want todicquickly and often it 
might be worth a shot at £9.95. 

Touch Line 

Bubble Bus; S7 High Street, Tonbridge, 
Kent TN9 1RX. 

Ocean: 6Central Street, Manchester M2 
5NS. 

CRL: CRl House, 9 Kings Yard, 
Carpenter's Rd P London E15 2HD. 

Work, Work, Busy, Busy 

Never a dull moment from Ariolasoft* 
This prolific software house has recently 
released three new utility programs. 

The first - Calkit(£34.95)- is a loolkir 
for solving number problems. It should 
help you sort out the mess which is play- 
fully termed your finances. Balance your 
cheque book, simplify your income tax 
and develop accurate home and busi- 
ness budgets. In other words it's a very 
simple to use spreadsheet. 

If you use your C64 or C128 to run a 
business from borne 1 fieri perhaps 
Ariolasoft's second utility will be of 
interest to you. Entitled B/Graph, it is a 
visual presentation tool for sales, 
marketing, forecasting, accounting, 
management and could also have used 
for teachers and students. It costs £29.95 
on C 64/128 disk. 

Last, but not least in the new Ariola- 
soft batch of utilities is Paperclip with 
Spcllpack. Its a word processing 
package on C64 disk. Ariolasoft claims 
that it's time saving and in addition you'll 
produce totally error free documents 
because of the 1 5,000 word dictionary. 
This one's for the C64 disk and is priced 
at £59.95. 

Back to spreadsheets and 
Audiogenic's successful Swift spread- 
sheer is now available on cassette or 
disk. The package includes two copies of 
the program. One runs on the C&4and 
C128 in 64 mode and the other runs on 
the 128 and uses ihe full 128K memory 
and 80 column display. 

Audiogenic has also imported Turbo 
MIRV (Multiple Information Retrieval 
Vehicle} from the states. It loads into the 
64 or 126 and runs concurrently with 
other programs so the user can switch 
between the main program and the 
desktop functions of Turbo MERV. 
Functions include calculator, memo 
pad, alarm clock, calendar and auio 
dialler. 



Touch Line 

Ariolasoft: 68 Long Acre, Covent 
Garden, London. 

Audiogenic: 12 Chiltem Enterprise 
Centre, Station Rd, Theale, Berks, RG7 
4AA. 
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Adventure Spot 

IF YOU'RE FED UP WITH DEADLY 
serious adventures then maybe Mel- 
bourne House's latest offering will bring 
a breath of fresh air to your life. 



The new game is called Red Hawk 
and is billed as a comic strip adventure. 

The hero, an ordinary guy called 
Kevin Oliver alternates between his 
normal self and Red Hawk, This miracu- 
lous transformation is brought about 
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answered immediately. Micronet 
members can subscribe to this for £25. 

Micronet has also been involved in 
another charity excercise. 

Capital Radio's Help a London Child 
appeal has benefitted recently to the 
tune of £1300. This was raised from a 
frame-charged celebrity chatline 

Touch Line 

Compunet: 7-11 Minerva Road, London 
NW10 6HJ. 

Micronet 800: 8 Herbal Hill. London 
EC1R 5E] t 

Generally Speaking 



when he shouts 'Kwah r . Super human 
skills enable him to battle against the 
villains and criminals in the city. It's 
available now and costs f8.95. 

Beyond has now released" ts success- 
ful Spectrum litle - Doorndark's 
Revenge - for the C64. It is the sequel to 
Lords of Midnight and contains 6 r 144 
locations and 46,000 views! 

It's an ad ventu re cum wa r ga me set in 
a medieval fantasy world. It's a text 
adventure but there is a difference in 
that all possible moves can be accomp- 
lished by pressing only one key. There's 
a free audio cassette with the games 
which tells the story of Doomdark with a 
musical accompaniment. The price is 
£9.95. 

Ariolasoft has also released a sequel 
This one's unimaginatively entitled 
Archon II and - predictably - is the 
sequel to Archon, It's on C64 cassette 
and costs £9.95. 

There's also a new text adventure 
now out from CRL. The game is called 
Pilgrim and it's for the C64 

It is set in the peaceful land of 
Meridian and you play the role of a 
young boy who has been given the task 
to go in search of The Guardian - not it's 
not a newspaper, it's the mysterious 
protector of the land. The price is £7.95. 

Touch Line 

Melbourne House: 60 High Street, 
Hampton Wick, Ki ngston-u pon- 
Thames, Surrey KT1 4[}B. 
Beyond: Wellington House, Upper St 
Martins Lane, London WC2H 9DL. 
Ariolasoft; 67 Long Acre, Covent 
Garden, London. 

CRL: CRL House, 9 Kings Yard, Carpen- 
ters Road, London El 5 2HD. 

Alternative Taste 

CRL HAS NOW RELEASED ROCKY 
Horror Show on C128. 

The company promises that it is the 
most exciting version of the game to 



date using the extra memory available, 
high definition graphics, new sprites, 
new animation, new locations, 
enhanced music and new game play 
features. It costs £8,95. 

Nu Wave, CRL's alternative software 
house, has announced the release of 
Tubular Bells for the C64. The program is 
claimed to be 'entertainment offering 
amusement forthe user in both an active 
and passive form'. The program has two 
parts - a sound track and a light syn- 
thesiser. The sound track is Mike Old- 
field's classic LP generated by computer. 

The light synthesiser can be left to 
run itself or you can intervene to create 
your own patterns. It should be in the 
shops now and 795 pennies are required 
to buy it. 

Touch Line 

CRL (and Nu Wave): CRL House, 9 Kings 
Yard, Carpenters Road, London £15 
2HD. 

In Touch 

COMPUNET IS GETTING INTO THE 
action with its own multi-user game. 

The planned title is Federation II and 
there are over 6,000 locations. About 
10OO of these will be in use at any one 
time. In comparison, MUD has about 
400 locations. 

Federation II is in the galactic trading 
genre and Alan Lenton, one of the 
authors, commented: "Just as MUD 
arose from dungeons and dragons, 
Federation II is a development of the 
role-playing game Traveller. It will be 
very different from MUD in concept/' 

The game is scheduled for an early 
1987 launch. 

Micronet has been busy lately. 
Intcrlex is now providing technical sup- 
port for Micronet members. 

Readers can either send theirqueries 
via electronic mail and replies can be 
found from page *80090O7. 

There is also a hotline where Micro- 
net members can get their queries 



FIRST SOFTWARE AND PUBLISHING 
has decided to blitz the computer 
industry with new launches. 

There are 24 new books and nine 
new software packages scheduled for 
release this year. 

There will also be general reference 
manuals to examine specific aspects of 
the C64 and C128. The Anatomy of the 
C128 and Tricks and Tips for the C126 .are 
already available priced at £12.95. 

Level 9 Computing is taking a stand 
against software piracy. 

Level 9 has also begun using a 
Lenslok, a controversial anti-piracy 
device. 

Lenslok tests have been placed at 
several places in the story of Level 9's 
game the Price of Magick, instead of 
only at the beginning and the software 
hasbeen reduced to a third of itsoriginal 
size. 

Each Lens issued has been printed 
with the name of the game to avoid 
confusion. 

All Your Commodore readers who 
consider themselves budding profes- 
sional programmers can take heart 
because Superior software has begun a 
campaign to find some new 
programmers. 

Superior's Richard Hanson said: 
"This programmer recruitment drive is 
unique. Only a few companies have 
used full colour advertising for this 
purpose before, and, via the adverts., we 
arc offering a free guidebook Top Tips 
for Programmers'." 

Sales manager Ken Campbell added; 
"We're looking for programmers of all 
the major micros: the Spectrum, Comm- 
odore, Amstrad, Atari, BBC and 
Electron." 

So if you want information on this 
campaign contact Superior of look out 
for the ads. 

Touch Line 

First Publishing: Kentlworth House, 79- 
80 Margaret Street, London WIN 7HB. 
Level 9: PO Box 39. Weston-Super- 
Mare, Avon BS24 9UR. 
Superior Software: Regent House, 
Skinners Lane, Leeds LS7 1AX. 






Win a digitiser from Nexus 



for your C64. 



THIS MONTH WE'VE SET UP A 
competition with Nexus which may 
enable you to win a digitiser for your C64 
plus a copy of the Nexus game. 



The top prize winner, will be the first 
person picked out of a hat after the 
closing date to get the correct solution. 
The digitiser is worth approximately 
£150 and there's a copy of the Nexus 
game ihrown in. 

There will also bv ?A copies of the 
game as runners up prizes* 

The competition is based on the plot 
of the Nexus game to give you a taster of 
what you could win. 

How to Enter 

Study the diagram on this page and then 
carefully read thefollowing instructions, 

1. You are standing in a corridor of the 
drugs HQ. Your objective is the trans- 
mission room from where you can 
broadcast the facts of your investigation 
to the world. You are disguisded as a 



Competition 



transmission room guard. 

2. E-xrhange places with the transmission 
room guard, so thai YOU are in the 
transmission room and HE is in the 
corridor. 

3. There is one key rule - Only one 
person may occupy a room or the 
corridor al any lime. And only one 
character - a guard or yourself - may 
move per turn. 

4. How many moves are required to 
achieve this and what are they? 

Instructions 

When vou have solved the puzzle, fill in 
the entry form and attach a list of your 
answers to it on a plain piece of paper. 
Please write the number of moves you 
used on the back of your envelope. 

Closing date; Friday 25 July 
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You Disguised as Transmission Guard 
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Guard 
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Secretariat 
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Nexus Competition 
Entry Form 
Name 

Address 



The Rules 



Post code 

Number of moves used 

Send your entry to: Nexus Competition, Your Commodore, 1 Golden 
Square, London W1R 3AB. Closing date: Friday 25 July 1986. 

I Please attach a sheet describing the moves you used. Please write clearly on 

| the Entry form and your answer sheet, 

I 1 



Entries will not be accepted from 
employees of Argus Specialist Publica- 
tions, Nexus Productions Ltd and 
Alabaster Passmore and Sons, This 
restriction also applies to employees' 
families and agents of the company. 

The How to Enter and Instructions 
sections form part of the rules. The 
editor s decision is final and no corres- 
pondence will be entered into. 



ANT TO BE A 




Ttie result of unique co-operation between three ace software developers 
and the Biggies film production company, Biggies - The Untold Story will 
knock you right out of the air! It's a multi-part arcade strategy gam© in 
which each part must be completed to reach your final goal, 

In the air, on the rooftops, on the ground, or in the trenches 

YOU CAN BE A HERO! 



Coming in May 



Coming in June 



Commodore 64 
Spectrum 48 K 

Amstrad CPC 



£9,95 tape, £12.95 disk 
£9.95 tape 

£9.95 tape, £14.95 disk 



14 



Purnell Book Centre, Paultoa Bristol BS18 5LQ 



Letters 




Your letters continue to 



flood in, keep them coming 



so we know what you want. 



Decline and Fall 

IT CAN BE SAFELY SUGGESTED THAT 
the home computing industry is 
primarily aimed at those who play 
computer games and those who wish to 
develop programming skills and the 
usage of their machine. However, there 
appears to be a growing contradiction 
between these ideas and the content of 
available publications. 

In response to Allen Webb's letter 
(April 56, Your Commodore), I find it 
increasingly difficult to find fault with his 
synopsis that the home computing 
market is in decline, Virtually all of the 
British home computing magazines. 
Your Commodore excepted, offer a 
diminishing amount of real interest to 
the average key bashing fanatic. 

As an example, one magazine, 
although not specifically Commodore 
orientated, has always been able to offer 
a cross section of professional programs 
and utilities for the discerning reader. - 
Unfortunately this format appears to 
have been re-directed towards more 
advertising, previews and reviews for 
hardware and software. Although I 
understand the need for publication to 
advertise, and indeed the value of in- 
depth reviews, I find it difficult to see 
why this must be achieved at the 
expense of actual programming (the 
very basis of home computing). Surely a 
lack of programs, hints, utilities etc. will 
bring into question the concept of value 
for money. Subsequent loss of readers 
will inevitably lead to loss of revenue 
from advertising until eventually. . . f 

Although I have now joined the 
ICPUG, I have recently found the need 
to purchase American magazines such 
as Compute! and RUN to satisfy my 
hunger for new ideas and information. 
Both of these magazines offer good 
quality diverse programs whilst still 
advertising. The problems with this 
situation are that firstly, these magazines 
are wildly expensive (appro* £3) and 
secondly, in my heart of hearts I would 
much rather purchase an English 
monthly that can compete, if not 
surpass, the American competition. 

As many magazines have either 
disappeared or are on the brink of 




oblivion, I shall watch future editions of 
Your Commodore with apprehension 
and perhaps a little hope. At present I 
am generally pleased with the quality of 
the magazine and writers such as Allen 
Webb continue to perpetrate this 
quality. Your Commodore appears to 
be the last bastion of sensibility for home 
computing enthusiasts or are there 
changes on the way that I should fear? 
L. Lack 
Manchester 



Soft Sale 

REGARDING THE SOFTWARE FOR SALE 
offers in recent Your Commodores, 
might I enquire as to which programs 
are on the MAY YCMAR86 cassette? Are 
readers expected to purchase these 
tapes not knowing exactly which 
programs they will receive. 

Could you indicate at the end of a 
program or article whether or not it will 
beon the Software for Sale cassette. I 



am sure you could do this without 
taking up too muc h valuable space, 

I am interested in purchasing the 
May cassette providing the program, 
Wordprok, by Ian Murray will be 
included- 
James O. Yarker, 

Pickering # 



Thank you for your interest, James. We 
have found that our cassette offer has 
been immensely popular, but we a/so 
appreciate your problem. Firstly, the 
Wordprok program is included on the 
May cassette. Alt C64and C128 programs 
featured in each issue of Your 
Commodore are included on the 
cassette for the relevant month. We are 
looking at a syslem whereby we can put 
a small logo on certain pages to indicate 
whether the article is one s ejected for 
(he cassette that month. 

Unfortunately we cannot as yet 
supply C-16 and Plus/4 programs in the 
same way but we are looking into the 
possibility of this. 
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Enter the world of Avenger, a Nfnja warrtor 
of unparalleled skMIS ana deadly powers, at 
he baffles the forces of evil In defence of his 
faith and protection of the weak. 

Be calm and stay Silent as the outstanding 
animation and unrivalled combat routines 
take you to levels of action you d never have 

thought possiPte. 




TSkperlence the stunning effects of triple 
scrolling action as vou master the techniques 
of Handto Hand combat, Pole Fighting and 
the skills of the Samurl Sword. 

And when you believe you ve succeeded In 
overcoming all the odds, the next In this 
thrilling series of adventures wl II beckon you 
forward to a further challenge of -death. 



SpectrB|n 
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Screenshots from Spectrum 46k 
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frank Tout helps yo u 
to clear up your litter 
and file it safely. 



ONE PROBLEM WHICH THE 

vast majority of disk drive 
owners come across sooner 
or later, is the massive con- 
fusion which can build up 
when you realise that you 
have large numbers of disks 
lying around and you have no 
idean what's on any of them. 
When it comes to finding a 
specific file then the process 
is annoying and tedious. 

Help is at hand, with this 
program - Disk Base 128. It 
will store the contents of up 
to 300 disks on file and help 
you find what you need. 

What It Does 

When you run the program, 
press 'space' at the title page 
to enter the main program. 
You will then be faced with 1 1 
icons and a flashing cursor. 

To place disk filennto the 
program's memory move the 
cursor (using the cursor keys - 
left and shift left) over the 
Write File icon and press 
return. Vou will then be asked 
for a field number, 1-300, 
Select your choice and then 
insert the disk which you 
want to store in memory in 
the disk drive. Then, press 
Return. The program will 
then load the directory and 
store it. 

When this is complete, 
press Return to get back to 
the menu. The contents of 
that disk are now stored 
under the field number 
which you selected. 

You may now repeat the 
process as many times as you 



wish, just increment the field 
number every time. 

If you Store the same disk 
twice, or you merely wish to 
get rid of one which you no 
longer need, then you can 
delete it by selecting the Erase 
File icon. In this case, when 
asked which field number 
you wish to erase, simply 
make your choice and key it 
in, press Return and the file 
is then erased. 

When you've finished and 
all your disks are in memory, 
select the Save File option. 
You should then enter the 
number of fields you wish to 
save. For instance if you only 
have 40 disks in memory in 
fields one to 40, then you can 
just save that number of files. 
Its quicker and saves 
memory. 

Load files is simply the 
reverse of Erase Files. Select 
the Load icon, enter the field 
limit and file name and press 
Return: 

The Scratch icon is so that 
you can remove an unwanted 
file from disk without 
breaking out of the program. 
Select the Scratch icon, press 
Return and enter the file 
name to be erased. It s as easy 
as that. 

The Directory Icon will get 
the directory of a disk and 
display it on the screen but it 
will not store it in memory, it's 
just to check and view disks 
without leaving the program. 
Select the Dir icon and press 
Return, the directory will 
then load, press space to 
return to the menu. 

New disk is seit ex- 
planatory. 

View files icon will display 
the contents and/or titles of 
disks in memory. Select View 
icon and press Return, Then 
you can select TITLES or FILES 
by pressing T or F. 



When selecting titles 
enter the field limit you wish 
to examine (1-XXX), The 
program will then list all the 
titles in mcmorv in that 
section. Press Return to 
return. 

When selecting Filesenter 
the field number you wish to 
look at and press space, that 
will then be displayed to you. 
Press space to return. 

If you know you've got a 
file somewhere but can't 
seem to find it select the Find 
File Icon and press Return. 
You will then be asked what 
file you re looking for. Enter 
the title and press Return. The 
program will then search the 
fields and list any which 
contain your lost file. Press to 
return. 

Print files will list to the 
printer the title and contents 
of a field of your choice. 
Select the icon, press Return 
and enter the field you 
require to be printed. 

The icons available to you 
(from left to right) are: 
Write File, Erase File, Save 
Files, Load Files, Scratch file, 
Directory, New Disk, View 
Disk, End Program, Print File. 
End file takes you back to the 
title page, the disks in 
memory will not be lost. 

The Program 

The program is REMmed so 
you can follow it and the data 
statements are for ICONS, 

Variables 

FE - field 

di$(x,x) - Dim/array for disk 
contents 

c${x) - Dim array for titles 
aS(x) - arrays for icon data 
P$ - lower case 
PP$ - carriage return 
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« pQke532Bi,8:poke53281 1 l;£:l 
r:f ast:ditdif 1311,61) :di«t ( 
6l):pf=rhrltH>:ppt=chrf.(i3J 
rprintp* 
2 go5ub2B4 

4 guto25B 

6 rolori T l2:CDlor!,l :color4, 

13 rgraph i c 2 , 1 . i 2 s *i n doHfl ,12, 
39,24 spoke 53281 ,15:pnntchr 
$1144) :s1qm 

5 v=B:{ort=ltn8:g&hapeal(U, 
v l 4:v=¥+29:nixt 

11 f or-t-ito3:9Shapebt it ) s v T 4 
^=v+2B:neKt 

12 charl ,«,5,pf+* 

CDiianri, 

14 char! s lt a 7,pt+* 

16 ifda=lthencharl,l,ll,'ttl 
tdata in eeiorglftldata in ■ 

15 sprite* ,1,1+rndU) 115,1:1 
ovspr4,v,54 

21 getif:im="'theitiB 

22 i 4 z ■ [ LEFT 1 ■ and v >3 At h en v 
=v-2Bslo=lo-l 

24 i f 2 1=" CRIfiHT 3 'and v<3t 2the 
nv=v+29i)D=loH 
24 ifzt=pptthen3i 
2B gotnlB 

31 on la 9Qto24 ,B4 ,216,241,98 
,111,124,156,196,256,224 

32 End 

34 gQSub452nnput 'field Ho:- 
B ffi 

36 charl,V s P** - Write File 
to Base B ( l sprint'IRVSDNlFe 
ild ";*e:slEep3 
3B printchr*IL44khr*(l47> 

41 open2,B,15 

42 openl,B,8/tt' 
44 9ttll f it,b1 

46 gett^a!^! 
41 getll T df n bt 

51 c=l 

52 ifa$<>"thenc=asc(al) 

54 ifb$<>"thenc=c*asc(b$>l2 
56 

,56 print'lRVSBM'iidttstrfk 
),2) ;tdbi3PtRVSDFFl B 5 
58 gettl,bf:ifst08then74 

61 ifb$Ochrt(34)thw5B 

62 *Btll,b*:ifbiOchrtt34)th 
ertprintb*iidi*tfe,i)=[fil(fei 
iHb*:*uto62 

64 9etll,b$:ifbS-chrtl32}the 
n64 



66 printt ib( IB) ssr* In)*" 
6G c*(iJ=ct(»l+bl;gettl,b*:i 
fb*<> ,B then6B 

78 ppint'CRVSOWlMefttlctlil 

,3) sh=mH 

72 ikt=1thETi46 

74 clase2:clDsel:pnntchrfti 

4)rhr*tl49)cbrfll47l!printdi 

*{fe,t) :printc:hrH3n :fnrt=I 

Id* sprintdif Efe,t) fiprinttab 

t2B)cftthnext:i*=8:c$f»)=": 

da*l 

76 poke4t97+fe,j(;ii-l 
7B print" Press Spac 

b When Redds' 
81 3€ptq*:i+q*<>- 'tbenBB 
92 printer! (147) :graphic2,B 
,12^iindDH0 r 12,39,24:gotol2 
94 charl,H t 7,pt+ B Erase F 
ile. ',l:slEep3 
56 inpufField He:- - ; fe 
BB +art=lto5itditHe T t)^ l ":n 
extiprint' File In Field 1 
jfe;' Now Erased ':sleep4:pri 
ntchri<147):gotol4 
98 reittscratch Hie 
92 charl,l8,7,pf+ B Scratch 
File ",l:sleep3 
94 gnsub452 

96 input 'File Naie";nat 

90 opEr>15 5 fl,15:prifit#15,-5i: 

"+naf 

118 print" File 
Hon Erased" 

112 closelS 
184 9DSub458 

116 getaJiifatO" 'then 128 
18B gosub454rgotDl4 
HI reiltdirlt 

112 char 1,18, 7, pf+' Bir 
ectory \hsleep3 
114 gnsub452 
116 directory 

119 gosub458 

121 geti*sifat<> B 'thenl28 

122 gosub454:gotnU 
124 reel In eN discti 

126 char], 19,7 ,ptf Hen 
Disc - ,hsleep3 

129 gnsub452 

138 print" This Erases ar>g 0 
ata Stored on Disc 77' 
132 input 'ARE TOU SURE"; qui 
134 ifqu*= , n'tttenl54 
136 ifqu*=ythenl48 

130 gotoH2 
148 gcto!32 

142 input'File Naie";naf 
144 input'Identitijltwo nuier 
icsJ'jid 

146 head em a t , i id , rtB , u8 



148 print" Disc No* Read 
y And Foriattefl" 

151 gesub458 

152 getafnfatO' *thenl52 
154 90»ib454:9otal4 

156 reittexaiine files 
159 charl,18,7,p$+" Eraune 
Files. ",!:sleep3 

168 prmtchrf(147hinput"[BL 
ftCKlDisc [RVSOB]T[RVSOFf]jtl 
e's or [RVSON]F[RVSOFF]iles B 
;rit 

162 if*$='t'thenl69 
164 if w*=-f •thenl74 

166 gotol 56 

169 gnsuh452 

178 input"Field Liiit'jfe 
172 fort^tofeiprintditft,!! 
;:printtabE3i) ;t :nte*t :gatDJ3 
t 

174 gasub452 

176 input'Fieitf No:-";fE 

179 printdif (f« T l) :furtt=8to 
peek P ) :pri ntd if f f e fl tt 
hnexttt 

188 gosub45« 

192 getalnfatO" 'thenlB2 
IB4 pr intchrt (1473 sgraphic2, 
l 1 l2:MindDN8,l2,29,24^gotDl4 
1B6 reiilsnrt 

199 charl f i8,7,pt*' Sor 
t File ",lisleep3 

198 printchrtOlkinput'ihat 
file Are Tou Looking For,*; 

krt* 

192 print' Please Ha it While 
I Look' 

194 :f ort=eto388!#ortt=itDpe 
eki4i97+fEl 

196 Hknt=dit(t,tt)thenprint 
"File Found in Field B jt 

199 nexttt.t 

218 go&ub458 

212 geti*:ifatO" 'then282 
284 9D5ub454:g3tDL4 
266 repttsdve to disc 

219 char 1,18,7^1+' Save 
Files V:sieEp3 

218 gnsub452 

212 input'Field Lint:-";fe 
214 input" File Naie";nat 
216 "ppnF ,a,R , B e: B +n^i*" ,p r M 
, :fort=8tofE:i«i=peek(4897n) 
:printiB,wn:fortt=itopeEki4B 
97n):print#8,di$it r tt},chr$ 
(44) inettt^trcloseBjSjB 

219 gosub458 

228 getat:ifaf<>' 'then22B 

222 gasub454tgotol4 

224 reillprint files 

226 charl r 18,7,pff Pnn 



t Files V:sleep3 

22B tosub456: input "Field No: 

238 open9,4 T 7:cid9:pnntchr* 
(14) 

232 printdi*ffe,l):printifor 
t=ltQpeek(4897+fe):printdit( 
fe f tJ :nextt 

234 printt9sclose9:9osub458 
236 ittafhftfO' B then236 

239 gosoM54 :gotol4 
248 reittload froi disc 

242 charl,ll l 7 f pt+' Lnad 
Files ",hsleep3 
244 gosub452 

246 input'Field Luit:-";fe 

240 input'File Naie";naf 
258 openBjB^/li'+nal*",?^ 
' : f ort ~Bt of e : i np ut 48 , hh i pok e 
4l97+t,iw:fDrtt=8tDpeek(4l97 
+t):inputtfi,dif(t,tt):oe>ttt 
f t EcloseB^^a 

252 gosub45l 

254 getaf :ifat<>' "tfjen228 

256 sosub454isotoi4 

25B reitttitle page 

268 sprite4,l:colDr8,l:cnlor 

l T 12:colQr2,13icolor3,16:col 

□r4,l : graphic 3,1 iscalel ,648, 

28(:Kidthl:sleepli5lflK 

262 boK2, 148,98,221, 178,45 

264 box 1,1 48, 68, 221, 141, 45,1 

266 box2, 148, 68, 221, 148,45 

268 dran2,96 T U5to96,145:dra 

H2,266,86to266,116:paint2,li 

B T 144rpaint2 f 98,116^paint2 f 2 

65,87 

278 fnrt=lto39step3:dra>j3,28 
M,7l+t/2to244-t T 92tt/2:nM 
t 

272 width2sfort=lto5idraiit i l 
ll,125+ttol5l 1 l5IH:iieiet 
274 00*1,51,51,98,98,,! 
276 Kidthl:circle3,74,74 T li, 
li:piint3 ( 77,77:a=l 
278 charl+md(lH3,8,3,thrt( 
14)+'Discliase <128)fli) F TOUT 
1796 Press Space 1 ,! 
281 getatiifafO' "then278 
2B2 fast:gntofi 
284 end 
28b ret 

280 fort-35B4to4i9isreada:po 

ket 1 a:c=cfaLnext 

298 fDrt=lto8:5pr5a¥t,afit): 

next 

272 fort^5B4to3841:reada:pu 

ket T ai[=c+ajneit 

294 fort=lto4:sprsavt,bl(t): 

next 

► 
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296 i+c<>1l559Bthenpriflt , iJat 
a error s's&nft 

29B tort=8to3i8:poke4897+t,8 

:next 

311 5 low % ret urn 

312 data255,255 T 255 5 12B,ft 1 79 
,128,8,159,128 

314 datal,6l ,120,2,121,128,4 
,241 ,128,9 

316 data225,12B, 19, 193,128,3 
9,129,128,79,1 
38B datal2B T 92,I ,144,195,1,1 
45,113,1,145 

318 datai93, 1,147, 1,1,158, 65 
1 1 , 152 ,65 

312 11**1,152,227,1,143,191, 
1,128,1,1 

314 data255,255,255,8,255,25 
5,255,126,1,1 

316 daUl2B,8, 1,128,8,1, 135, 
248,1,135 

318 data252, 1,135, 126, 1,134, 
63,1,132,31 

321 data 129, 132 ,63, 193 ,133,2 
47,225,131,235,241 

322 datal29, 149,249, 128,282, 
253,128,181,127,128 

324 data58,191,12B,25,95,128 
,12,175,12s,* 

326 dataB7,12B,3,43,255,255, 
255,1,255,255 

32B data255,12B,§, 1,159 ,255, 
249,154,191,249 

331 data 149, 95, 249, 154 ,191, 2 
25,159,231,225,159 

332 data 195, 249, 159 ,195 ,249, 
159,231,249,159,255 

334 data249, 159, 231 ,249,159, 

195,249,159,195,249 

336 datal59, 195,249, 128,8,1, 

128,24,1,128 

338 data68, 1,128, 126, 1,128, 2 
4,1,255,255 

348 data255,8,255,255,255,12 

8,24,1,128,126 

342 data 1,128, 61, 1,128, 24,1, 

128,8,1 

344 datal59, 255,249, 154, 191, 
249,149,183,225,154 
346 data!95,225, 159, 195,249, 
159,231,249,159,255 
348 data249, 159, 23 1,249, 159, 
195,249,159,195,249 
358 data!59, 195,249, 159, 195, 
249,159,255,249,128 
352 data8, 1,255, 255, 255 ,1,25 
5,255,255,128 

354 data8, 1,128,1,1,157, 127, 




57,148,92 

356 data249, 154, 147 ,249,149, 

99,225,159,132,97 

358 datal58,67, 137, 153, 195,2 

41,135,231,137,159 

368 data252 ,121 ,159,227,249, 

159,3,249,152,195 

362 data241, 135, 195, 137,159, 

192,121,131,31,249 

364 datal2S,i, 1,128,8,1, 255, 

255,255,1 

366 data255, 255, 255,126 ,1,1, 

158,125,249,147 

368 data 17 ,25, 145, 17, 249, 147 

,17,97,158,125 

378 daU57, 128,8, 1,159,231,2 

25,159,195,249 

372 data 159, 195, 249, 159, 231, 

249,159,255,249,159 

374 data231, 249 ,159, 195,249, 

159,195,249,159,195 

376 data249, 159, 195,249, 159, 

255,249,128,8,1 

378 data255, 255,255, 1 ,255 ,25 

5,255,128,8,1 

388 datalSS, 123,25, 157,67,25 

,149,114,73,151 

382 data67,B9,l55,l2l,241,12 

8,8,1,159,231 

384 data225,159,195,249,159, 

195,249,159,231,249 

366 datal59 ] 255 ! 249,159,231, 

249,159,195,249,159 

38B datal95,249, 159,195,249, 

159,195,249,159,255 

398 data249,12B,8, 1,255, 255, 

255,8,255,255 

392 data255, 128,8,1,128,1,1, 
128,8,1 

394 datal2B, 126, 1,131, 129, 19 

3,156,8,57,168 

396 datal26,5,131,195,193,15 

9,68,249,198,112 

39B datai25,254 p 9l s 127, 198,1 

82,125,159,68,249 

488 datal31 ,195,193,161,126, 

5,156,8,57,131 

482 data 1 29, 193 ,12B, 126, 1,12 

8,8,1,255,255 

484 data 255 ,8, 7 

486 data255,255,255, 128,8,1, 

120,8,61,191 

488 data255, 253 ,19 1,254, 29,1 

68,1,229,191,255 

418 data253, 191,248, 253,168, 

15,5,191,255,253 

412 datal91 ,135,253,168,128, 

5,191,255,253,188 



414 data63,253 ,163,192,5, 191 

,255,253,161,255 

416 data253,l5B,l,5,l9l,255, 

253,128,8,1 

418 data255,255,255,8,255 J 25 
5,255, 12b,8,l 

428 datal59,255,249,152,8,l, 
159,248,1,152 

422 datal, 1,159, 255, 249, 128, 
8,1,159,128 

424 data25,t53,248,25,l52,68 
,25,152,15,153 

426 data 152, 1,249,128 ,8, 1,15 
9,255,225,152 

428 data8,57, 152,8,25, 152,8, 
57,159,255 

438 dita225,128,l,l,255,255, 
255,8 

432 data 255,255,255,128, 8, fl 
1,128,8,65,128,15,289,128,15 
,193,128,11,289 , 128 , 9 , 
193 , 129 

434 data25i ,289,129,248,127, 
129,122,21,129,56,5,191,98,2 
1,191,15,253,175,66,129,167, 
8,129,171,66,129,161,255,129 
,168,88,1,168,16,1,168,88,1, 
255,255,255,8 

436 datal, 8, 8, 3 1, 255, 252, 32, 
8 

438 daU2,39,255,242,48,8,18 
,41,255,282 

448 data42,B,42,42, 127, 42,42 
,128,178,42 

442 data!56, 178,42, 162, 178,4 

2,162,178,42,156 

444 data 178, 42, 128, 178, 42, 12 

7,42,42,8,42 

446 data41,255,2l2,4l,l,18 1 3 

9,255,242,32 

448 datal, 2, 31, 255, 252, 8, 8 ,2 
55 

458 print" Press Space 
Tb Continue." return 
452 Sflnte4,8:printchr$(147! 
:graphic8,l MiindowS ,8,39,24 : 
print" Press No Stroll Tn St 
□p and Continue.' iwmdnwB,!, 
39,24:return 

454 printchr*U47):graphic2, 
8,l2i»indow8,l2,39,24:return 
456 sprite4,8:pnntt:hrftl47l 
:iriphic8,l:tiindoi8,e,39,24: 
print' Please Ensure Printer 
Is Switched On ,* !«indflw8,l , 
39,24:return 
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THE FINAL CARTRIDGE 

THE FIRST OUTSIDE OPERATING 
SYSTEM FOR THE CBM 64 * 




NEW FINAL 
CARTRIDGE 

INCLUDING 
FREEZER 



This new operating system built in a cartridge 
does not use any memory and is always there. 
Compatible with 98% of all programs. 



DISK TURBO - 6 times faster loading - 
h times faster saving. 

TAPE TURBO - 10 times faster even 
with files - normal Commodore 
commands - compatible with standard 
turho's. 

ADVANCED CENTRONICS INTER* 
FACE - compatible with all the well- 
known Centronics printers and Commo- 
dore primer programs. Prints all the 
Commodore graphics and control codes 
{important for listings). 

SCREEN DUMP FACILITIES - of low 

res Hi-res and multicolour screens!! 
Prints full page with 1 2 shades of grey 
for multicolour pictures even from games 
and programs Hke Doodle. Koala pad. 
Pnntshop etc. Searches automaucly for 
the memory-address of the Picture. 
Special version available for the CBM 
801 and 803 printers 

24K EXTRA RAM FQR BASIC- 
PROGRAMS AVAILABLE: Tvuu new 
commands Memory read ", ..Memory 
write" They move 192 bytes with 
machinelanguage-speed anywhere in the 
64K Ram of the CBM 64 Can be used 
wilh strings and variables. 

BASIC 4.0 COMMANDS - like Dload, 
Dsave, Oappend r Catalog, etc. 

BASIC TOOLKIT - with Auto, Renum 
(incl. Goto and Gosub), Find r Help r Old. 
etc. 

* works with CI 28 in the 64 mode 




Original multicolour full page screen 
dump print out. 

PREPROGRAMMED FUNCTION 
KEYS: - Run. Load, Save, Catalog. Disk 
commands. List jremoves all list- 
protections) 

KEYBOARD EXTRA'S ■ Allows you to 
delete part of a line; stop and continues 
listings; move cursor to lower lefthand 
corner. Pokes and Syscalls in Hex Typ- 
comrnand operates your printer as a 
typewriter. 



COMPUTERS 



COMFORTABLE EXTENDED ML, 
MONITOR: - with relocated load 
scrolling up and down Bankswitchmg, 
etc - does not reside in memory. 

RESET SWITCH: - resets to monitor; 
reseis with old. resets to Hi-res pnnimg; 
resets every protected program 



ON/OFF SWITCH 

need thai one. 



we hope you never 



Stops and continues almost every 
program and allows you to make a lotal 
back up to disk or tape automatically, 

Specs Creates one file on disk or tape 
Packs the program. 
Freezes 4 to 6 times faster than 
dedicated freezers 

Menu driven: 

Freezer options include: 

full page printing 

fore and background colour changes 

reverse printing 

jumps to monitor or reset 

Training mods 

kills sprite collision detection 



1 2 Months repla- 
cement guarantee. 



U.K. ORDERS Available by the wellknown 
Commodore Dealers or directly from 
H & P Computers 
9 Hornbeam walk 

Wit ham Essex CMS 2 £Z England d. 
Telephone: 0376 - SI 14 71. 



cuwnghi and reamered rradei-ai*. H&P compulerE 

WnlphAcrtslmthi 236 30a3 MV Hotie.dam N*th»r<andi. Tel. 01031 - 10231S82 loin* 2B401 a mu nl 



Review 



ke takes a look at 



NO MATTER WHAT YOU ARL DOING 
with your computer there will be a lime 
when you will need to gel some sort of 
printout. If you are writing your own 
programs then you will need to get a 
printout so that you can check it through 
carefully as you develop it. If on the 
other hand you are copying a listing, 
such as one from Your Commodore, 
then errors are bound to creep in and it 
is much easier to check the magazine 
listing against a printout than it isagainst 
your TV set. 

However, there is one small 
problem, cost. Nearly all printers are 
well over the £100 mark, in fact it is very 
difficult to find a printer that is under 
£200. Well don't worry, Spectrum, a 
company that has a retailer in just about 
every high street, is importing a printer 
that is set to change this. 

The printer that Spectrum is selling is 
manufactured in japan by Citizen. It is 
designed to be completely compatible 
with the Commodore range of home 
computers. So much so that they have 
even made the case a similar colour to 
that of the C64. The price of this printer 
is just £49.99. 

Obviously there are bound to be 
some corners cut with a price like this. 
Well there are. For a start the printer will 
only use roll paper that isflOmm in width. 
This is very easy to obtain as it is the size 
of paper used by many desk top 
calculators. Secondly the printer will 
only print a maximum of 40 characters 
per line. An example printout is 
included (full size) with this article so 
that you can judge for yourself the actual 
quality of the print. Myfeelingisthatthe 
manufacturers claim that the printer 
Expands your Commodore into a word 
and data processing system' is a little 
wide of the mark. I couldn't see myself 
sending business letters out on paper 
that is only 2% inches wide. Even so it 
does work well and if you don't already 
own a printer then it is well worth 
looking at. In fact a second printer of this 
quality is quite often useful to have 
'around for producing quick directory 
listings etc. 

Even though the printer does have a 
few 'faults' it has a surprising number of 
points in its favour. The printer measures 
only 240mm by 176mm. This means that 
it takes up very little room, in fact the 
review model is sat on top of my 
monitor 

Even though it is small and cheap it 
also has a large number of commands 
available. All Commodore graphic 
characters can be printed so there are no 
problems reading listings. Some printers 
totally ignore the Commodore graphic 
codes. It is possible to print out listings in 
lower case mode as well as in graphics 
mode. It is dlso possible to produce user 
defined graphics on the printer. 
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Enhanced printing is also catered for 
and one unusual feature is the fact that 
the ribbon is both black and red. Unfor- 
tunately you can only use onecolour per 
line. Even so this is extremely useful for 
highlighting text. 

Even though quite a bit of 
compatability is there, there are many 
programs that will not work correctly 
with this printer. You should be OK with 
a program that simply produces listings 
but if any graphics are printed you may 
get into problems. This is because most 
programs that print graphics or perform 
screen dumps assume a printer width of 
80 characters. 



Even so it is very difficult locomplain 
at a printer that offers quite a large 
amount of compatibility with your 
Commodore computer at a very low 
price. 

If you could with a printer but until 
now thought that the price was putting 
you off, take a look at this one. 



Touchline 

Citizen two-colour printer 
Retailer — Spectrum 
Price £49,99 RRP 
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Centre5oft 



PRESENT 



With over four years experience of providing practical software solutions for business and home applications, Gemini ha ve put together a 
selected range of famous titles for the Commodore 64 and 128 in TWO specie! packs, at VERY SPECIAL prices. These super value packs 
contasn aft the serious application software you're ever likely to need for your CBM. from word processing and database management to 
a complete professional business accounting system. Gemini s OFFICE MA TE ' and OFFICE MASTER ' are here now - 
put that computer to work' 




Word Processor 

A H#y-reatured word processor program with text Formatting - 
' cM |us1iFcar.«on - adjustable page lenglh - tBxt centering - 
output ot ail or part of iem to pnnier ■ selective saving - hie 
concatenation - block move ■ Hock deiele - reverse print - 
grefACSpml - double width print - sorting - lefl and right 
margin selectable - word count ■ search and replace 



Mailing List 

t-'m-s program will enable you Id keep a record of names and 
addresses and then prmi. examine, sort and lindihem.jiiwiih 
special selection techniques Feah^ng ihe Famous Gemmi 
search-key" system, you have the option ot creeling your own 
dedicated coding routines 'or each name on Ihe tile. 
For example, on most mail systems you are only given ihe 
standard headings such as name, street low\ county, elc 
but with our system, you could tor example tind all companies 
listed thai have a turnover m excess Ot a certain I'Kjure, Or all 
subscribers who are behind with their subscriptions, c* alt 
people ehgpbie 1or a Christmas card this year! A lull range 0' 
utilities is callable From the menu including., otcourse label 



Database 

Superior file management system wrlh 'ealures found only 
w»ih packages coslmg much, much more Completely user- 
detinable data entry Formal - colours de'maLi « - advanced 
mathematics using built-in machine code expression 
Bvakialor - Fast sort on numeric and stnng helds ■ extensive 
searching with wild card' capawiy • userder>3We data 
summaries - simple on- sneer editing. A really POWERFUL 
database 1 



Horns Accounts 

Designed as a complete home accounting package. this 
program aHows the user in set up and maintain a budget lor 
items ot household expendflure and compare actual *ith 
budgel .either numerically . or wrth the aid of chad graphics 
A complete bank account routine is included, together w4h 
standard expenditure career es which may be changed to 
suit. 



Word Processor 
Database 
Mailing List 



0 Home Accounts 

• Extensive 
Documentation 



OFFICE MATE £12 Cass&tte 
or 1541 Disk £15 



Step up to OFFICE MATE and save money! Usual price individually £79.80 



* Database 
s Cash Book 



* Mai fist 9 Word Processor • Stock Control 
# Final Accounts • VA T Fife • Fuff Documentation 



Database, Maitistand Word Processor as Office Mate' PLUS: 
Cash Book / Final Accounts / VAT File. 

Gemini's legendary cash book system tor the CBM is a complete stand-alone' accounting 
software package, already in extensive use by doth accountants and their clients. 




General System Overview 

The Genwm cash book package lor the Commodore 64,' 1 28 
microcomputer is designed tor a hardware system 
consisting ot 

1. Convnodora 64,' 128 microcomputer. 

2 BC cokimn primer 

3 Cassette ck disk data storage. 

Please roe that hinrwxj ihe program on disk ** not charge 
trie way that Ihe program works, but you will havelhe beneM 
qI tar greater speed and reliability 1pr ihe cart n q and saving ot 
tiles thai a disk system provides. 

There 15 a total of 1 99 nominal accounts, a targe number oF 
whet- may be defined by the user. You may have up to lour 
cash control accounts six bank control accounts one sales 
ledger and one purchase ledger control account. 
The program *ill store a data file consisting o* 

1 The account Mies 

2 The c«i?ent cumulstrve balance on each account 
idebd or credit!. 

3. The net movement on eacftacooum For every montnot 
ihe year. 



1 VAT nel sales and "et payments figures, which are 

automatically created and maintained by the program. 
This same data Fie <6 used by me FINAL ACCOUNTS 
program. The VAT FILE which aocampar»es this package is 
designed unmanly tor those users on rfe Retailers special 
VAT schemes. 

The mam tenures of the CASH BOOK program are as toltows: 

1. DcuCieenti^'cwtiries'Drlransactxxisthioughihe 
cash-bank accounts and sales.' purchase ledger control 
accounts 

2. Journal tacilrty tor the initial set up of accounts, or For 
ad|ustrnents to any a' the accounts. 

3. The facility to produce the lollowmg screened or printed 
reports: 

fa) Listing of ait the nominal account litkw 

| b) Monthly transaction summaries. 

(c) A trial balance whenever required. 

|0I Screen VAT memo account !>a a-ces [sales nel 

purchases and VAT accounts). 
I A balch punling facility which pro^xtes delails ot a 1he 

t/ansackyts entered m 1he current run of the program 



4 The lanhty Id extract rec^'ar manage-ngnl mlurmalion 
Such as cash.'bank: balances, deoiors and creditors, saes. 
overheads, etc 

5. The program interfaces wilh the Gemm FINAL - 
ACCOUNTS program to en&ote Trading and Prolit and 
Loss accomUs a«l Balance Sheet 10 be produced 
whenever required. Comparative or budgel figures can be 
show" alongside the actual figures using (his program 

6 Screen prompts throughout the program 10 Facilitate ease 
:"i| ..=.(=■ 

7 Storage ol VAT tntormation to assist n~ ihe preparation ot 
penoAc VAT returns. 

8. Error trapping routines to minimise input errors. 

9. The lac*ty to handle the financial transactions of sole 
traders, partnerships, limited companies, dubs, etc 

Users registered lor VAT are reminded thai it is a statutory 
reqiM»ir»rtto«tofmtiietf local VAT office when they change 
their accounting records on to a new computerised accounting 
system 



OFFICE 
MASTER 

129 
Cassette 
or 1541 Disk 



Dealers please note that 'Office Mate' and "Office Master' 
now available also on BBC, Electron, and Spectrum. 



MAIL 

ORDER 
TO, 



Sole distributors to the trade: 

Centre5oft Ltd. Tel. 021 -359- 3020 



GEmmi 



Please send mo . 



Gamin* Marketing Limbed. Gen*ni House , | 
Dinan Vony Trading Estate. Exmoulh, EXE) 4RS. | 

CBM 64.' 125 Office Mate packs - £ 1 2 y Disk E 1 5 : , I 



P ease ser^d me . 



. CBM &4.'1?8 Ohice Masier packs @ £25 



Cassefle / Disk (please delete as necessary | 



1 



Cheque jPOs encloswJ i-i v.r..i- i . 
or please -debii my 

A.:i:i!^- A-ftn h:> 



Name 



" ddrea s 



Signature 



24 HOUR CREDIT CARD 

HOT LINE 
10395) 265-165 (4 lines) 




I Trade and oversea* encrtiiries welcome . J 




Jayne Coin spends some 



time on the fairway and 



finds it great fun. 




TIGRESS MARKETING ARt VERY PROUD 
of the latest addition to their venture*, 
Released through Ariolasoft, the Golf 
Construction Set should prove to be the 
ultimate in computer golf simulation 
until laser disk games appear. 

Whether you're a golfing pro or a 
rank amateur, this package has every- 
thing to recommend it. A full bag of 
clubs selected by yourself, a range of 
skills and techniques plus several world 
famous courses to play on. 

Wentworth, Sunningdale, the Belfry 
and St Georges are all supplied initially 
and Ariolasoft promise more courses to 
follow in the future. The construction kit 
is so detailed that it is possible to 
recreate the special features of each 
cou rse fro m t h e c la u strop hob ic wood ed 
appearance of Sunningdale to the 
numerous water hazards of the wet-look 
Belfry. 

Golfing competitions take two 
forms: Match Play and Competition, 

Competition is the familiar game 
where the player who holes out on the 
eighteenth green in the fewest number 
of strokes is the winner In this 
simulation up to four players can 
compete. 

Match Play is a two player game and 
each hole is either won, lost of halved. 
This means that the winner is the first 
person to win 10 holes and the re- 
maining holes are left unplayed. 
Normally, a drawn match is played on 
from the first tee until a two hole lead is 
established by one of the players but this 
is not possible in this simulation so a 
drawn match can occur. 

As each new hole is played it is 
loaded from tape to disk. Fortunately 
this can be described as the normal 
delay caused by the players walking 
from green to tee. As the game starts this 
is hinted at by the legend 'Walking to the 
first tee' emblazoned across the screen 
as the rest of the game loads after the 
initial option screens. 

A full complement of clubs cannot 
be carried so three must be selected for 
omission at the start of the game. Playing 
a shot involves several further decisions. 
The screen design Is there to assist your 
judgement. The top left quadrant of the 
screen shows the view towards the tee in 
3D. Under this is a panel which gives all 
the vital statistics of the hole and the 
weather and turf conditions. The right 
half of the screen shows the plan view of 
the hole. 

Weather and turf conditions affect 
the length of shot which can be played. 
Wind direction dictates a particular 
extra force on the ball, warm air slows 




the ball less than cold air, rain has a 
similar effect and the dryness of the turf 
affects bounce and distance. 

Taking all of these factors into con- 
sideration your club is chosen and the 
direction of the shot is determined by 
moving a cross in the direction of play. 
At this point the extremely clever nature 
of the 3D display becomes obvious. Each 
time you reposition the cross the view is 
redrawn. In this way a very realistic view 
is created. 

Next the amount of loft and fade is 
selected. Loft determines whether the 
ball will fly high or skim across the grass. 
Fade causes the ball's trajectory to bend 
in a deliberate way unlike slicing or 
hooking which are caused by incorrect 
handling of the club, 

The final derision is the actual stroke. 
A small golfer appears at the bottom of 
the now cleared text screen and 
proceeds to take swings at the ball. 
Pressing the fire button ono the 
backswing causes the golfer to hit the 
ball from his current position. The 
higher his backswing the harder the ball 
is hit. 

If the ball lands in an unplayable 
position you have the option at the start 
of each stroke selection sequence to 




move back to your ball's previous 
position, end the game or proceed 
immediately to the next hole. 

On reaching a distance within a few 
yards of the flag, the 3D screen gives way 
to a large scale plan view of the green 
showing the vertical and horizontal 
components of the slope of the ground. 
Allowing for the roll which this slope will 
cause, you place your targeting cross 
and swing. If you manage to hole out 
before reaching this plan view you are 
treated to a slow-motion, action replay 
of your shot. 

As in the real game each player has a 
handicap. Starting as a novice your 
handicap is 28 and you must prove your 
worth as your play each round. The 
handicap is designed to smooth out the 
differences between professionals and 
amateurs. At the end of a Competition 
game^your handicap is subtracted from 
the total number of strokes taken and 
this gives your final score. If this value 
minus the total par for the course is less 
than your handicap valuer new grading 
is generated and this lower handicap can 
be saved to tape or disk. 

In Match Play each hole is allotted 
difficulty level in comparison with the 
other holes. This means that each course 







has a fully nominated scale of one to 18, 
each hole having a unique value. This is 
taken into account in conjunction with 
your handicap when deciding which 
player has won. 

The construction section is very easy 
to use if the correct procedure is 
followed. After choosing the par value 
for the hole, the tee and flag are placed 
using a joystick and a screen readout of 
the distance between them. 

Next the boundary line is drawn and 
then the elements of the course can be 
added. The choice is made via two icon 
menus, one for the size of object and the 
other for the type. The types available 
are water, bunker, green, fairway, 
rough, woodland or scrub. The size 
gauges are roughly circular but range 
from about four characters in area to 
almost pixel size so most shapes can be 
created . 

After entering the relative slope on 
the course and the stroke index, the 
hole is complete, 

I loved this game and I know that the 
Chairman and the Pro at Wentworth feel 
the same way about it. If this is still not 
recommendation enough then just try 
the game, few will be able to resist its 
immense appeal. 




COMPARE THE REST WITH THE BEST 
NOW DOSOFT OFFERS YOU EVEN MORE! 
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MegaTransfcf 
DiskV.4,0 



,nF v<iu tUvnk v, hu h Npc lo-disk uEiLk* 
11 Ltirmik'f il it gLtrb tou. 
□ 1 1 rem i crskwl* id Mull LSlagc 
jnniMO load from Dak • Fifteen lop 
i including ihr latent sports, flight and 
simulation*. Nontuir tape winding' 

* her utility of any defcriptiort can offer 

• General purpose- transfer 
jne J. for i h*- major lurholuad 
cm* Nova, Burner, Vislload, Flash 
Pav iinduclinKlhr rvry ialest Pavloitdcr 
ii- d 1 1 n l urrent chan toppers i and more 

« niuiincs will (rjnsfrr pn>n.rjirn whk h 

i*l normally load with the D isk Drive 
lent, • A hilar rnlkclkm uf specific 

Lnr* fur intltrtdwMy pmtecttd 
•rams, all accessed via an raay Menu 
. in • A pri^ram identifier, iild the 
lie DMu» 1 .2 to transfer your vintage 
kud . >. illct li- .ri 

legal ransfer V.4.0. is economical 
nk Space, iraitsfcrrtngonly (he actual 
train material Iransferne-d pmgrarrowill 
id ai over fou r times the normal rate 
i i he irtLurffciraicd Diik Turt>oLi>*dcf. 
wnKki alwi akkms your fjiixltnx dixie 
programs to be fasiloadcd from disk 

McgaTransTcT V.4.0 is raHiy r.Wr rttietl 
frr*n previous editions Despite claims to 
1 he t otimty. k will trarufer mum 
whkh hi h 4 14 Eh." c nELIity willha.nd.ie. 
Htware of similar sounding, ul lilitka, 
which consist almost entirely oFdisguised 
vrftiuflnof imr r'M material. If vim svani 10 
he up to dice, you need Megalransfer the 
real "TurtHi Smasher . 
At press time, all advertised 
Turtm-ui Disk wilt ware 




MegaUtility 
Disk V.4.0 



WITH TEN 
FREE DISKS 



• NPJW A lpkaJ.£Kad disk Tu fftoloader for 

games etc. Add this five hkit.k pnifliam tn 

fill h disk and yinirpftj|trams 1 ■ 1 ^ ' J .'I 
ovef four limes ih*- normal rale. Niniieilu b 
rruu irvd acid yuu dan 'I has* 10 load 
Alphaload separately Much imnniwduvef 
previous vcniMin\ • Programmer L s 
TurboOkik Ltllity. Fast load. saw. and 
verity Works wii h all device niimberv 
Displays program sun and end addresses. 
Includes easy DOS command* Compatible 
with m<jsi expansion can ridges. * Whole 

Disk t opirr havk% np^n tnliiv disk in 
under ihrrc minutes. • Ttirbo f lie Copy 

Milecied fik^ fmm Disk In Disk Reads and 

writes at live limes normal speed- 

* Nihblc Disk C.itpy hacks up flhjfiE 
protevied disfcs in iusi five minute*. 1U-j.iK 
■j.ftilm/riic'iilleiKintiutomtUfcaii}' • Part 
J-ijrmai. IWmaJ ioui disks in a fraction of 

ihe normal time * Disk-in Tape piun. 
Lniiik r * w idi ■■ n icLl ul vjn«le Jntt 
mull ipart dlvk pniKniiM In Llpc BfLlh 
vihiWe wricenMrlpe border iurhi>lfiad 

IncllldeF pnjfessional nnaMcrirtRiChcdLJer. 

Mi iiitL-rrMinitpro0nm4noi for proceoed 
dtsks> • McgAVtility f>l^k is supplied 
i'Otnpl'trwlLh ID FREE 3-H Hlank Disk! 

ivuh plasdc box , as 
speeilied in ihLs id ] 
tor lustiP.OO How 



£17 



MegaTape 
Super Value 




3M Disks at 
Low, Law Prices 



• OlH linums une ui ill ty for One 
|>aljx*rttr H it L-*juivalcnE > No iddltlonal 
hardware la required, Megaflafw 
<omprl.«r»: • Tapc-EO-Tape transfer 
routloeii A vast coUect i«n for i he ni jui-r 
turhcjkijd games * Simple io operate, 
Megalape handler a vasL ranac 

\A Mjfmnl fasdoad systems, and rvrn 
uix TfLiici luydiiig speed In many cases 

• reaturesrnarVl!ih.Scn:eti,SEripe 
TurtMiLnader • The most powerful 
Tape-u>larpe«3riwa.rr ever devised • RBS 
Plus Our iL.i^sn. turbo conirr«km utillEy 
fives a new lease "f lift yuur vinEage 
slnmliiid ta|>c eulleciJon . Convented 
programs load independent ly ai SEVEN 
time?, the nocmal rite, 

with Vlsi-Screen Stripe JL- tl J 
Tu rboLoad. Also handlr.v gjL^ J " 
uldHEiS jncH-aMha<-V r^t ^ — J 



Why buy unlabelled. unbrandt-d divk* of 
uncertain i iriKiii and spocificJEion* 
• Wt offer If>p class. VM r>iskshrariilK Ihe 
manufaiduncr's label , at an unprecedented^' 
low, low price • SpecirMtbiin SWOU 
744f>0, suluble for all 5 'A " drives « 
Complete with lahel». wriEe pcxMcci tabs, 
IVvac spun acryHc sleeves- a.nd a FREE 
Flip/File High Impact Hawtk Stfn^ K r 
Hi.s worth 1 1 .75 Our laclutivePrkels 
pin ±1 1 , 10 per bmi often. 

V .i xi ru NO tilehcv jT+ 4 C f\ 

Ttiih is tin- ]>rii nuu pil. I jT. 

t K 1 J «>M rKK CV-J-M^ 1 



AND 
SAVE 
MONEY 




• Buy McgaXnnifer and McgaUtlUty 



lojp-thrriprit c jV34.tlO int ludiny ID FREE 
Disks (ft Hox) and receive MegaTape (on 

disk) and iiur praised sprite lihrlnitdiEtir 

(rro-SprliclabsoJutcly FREE1 
• Purchasers will receive detail* oFTuiurr 
u[Hlik-s and can buy ncu- DoSnfi l'Eoarams 
n advantageous prices 

Ex ill 1 1 1 n cus-liMner**: srnd any ! <• •.. ,'f 

fmtruction ij(wf/(disk ortapelarid Twelve 



We take a 
bite out of 
Disk Prices! 

How to {jet yt jur DoSof (ware 

Please send cash thrqur-Pu w iih order 
fi if 0M despatch (5 Ah only for full detail*?, 
sjendoff now io 

Do Soft fDept VC), I OsuHitkkm- Ave, 
Blackpool, FY2 OEE 

fK Hostage incluckd runipcaddU) -^.or 
12 it nfder Includes Elian k r>wlcv Ovmtii 
add£J SI I (or Annul I mi* in ,r, : r,lcr 
includes Blank Disks 

DoSoft 

You'll Do it Better 
with DoSoft 



AST DISK UTILITIES • IjOADERS • 3-M1N DISK COPY * VAST DISK FILE COPY • FAST FORMAT • 




i** ™ ^Snon a> dpi 

keyboard 
F«ct SAVI -* 1 

Fart Format lane* j« 
r«jr mlnuio ^ 



THE 






c 1*1=1 be topi-' ******** 

Vary Fart Fm^V Nw , 

file copying b lochilo«ig 
n »ndles »W up B "* m ^ d . |0OS 
unpro-adOO** ^ dry: 

over- 



!S - 



v*ry 





Iri^P*'**" r U5ef portl wt**i 



TO 




rj4 mode 

ONLY*1*** + 



DISC DISECTOR 
V4.0 

SSS3S3SSSS 

J^ri„«„ u<fc -«f>f. Incorpwatri a™ «*"«* CM " 9 ' 
software so no hardware mocft necessary. 

ekses^.k« oJL „ ■ « • -~ 

H*3dN" iodise . . 

DISCO" will transfer Martfard speed to*J "> 
TRANS CW> a*"* you 10 saw 3 fast kud s^em » your o*n 

-JiSuBtE BACK UP" r> a wry fart two drwf back up 
* ^ tr^e insane all ^ « Wjtr^ 

wtwen raw r>elperr earn 
mrtjded. These irMTlut>c 

FHKlU, Unlatch. B.lic 

S^SSSiim Fay* for d ay y*u, revive 

ONLY £29.* 5 

.reC&M II*jU«I cS.mp.tlbl* In fr*™*!-- 



, D^sectcM•'■ such a large tallowing ^# 
r, Dl« Orderly, 



the new generation of 

BACKUP METHODS 
IS NOW EVEN BETTER 



THE LAST WORD IN BACKUP TECHNOLOGY 

Frame r»aj enjoyed IncrooJIble juccmj f 0 r tr** few 
' ht,M " * ^ «mon»n drc using [Hem 

version of tfw produa iU| InnfpofWn 1 tow i^ful imrxowerncTr- PL 

2*3 ««W iWtWn-l flfwilngl,, memory r«ld.n tj p™iL 

*JT f rM ** «*t 1*"rJI«. I Tr ,i 5 ,n C Ju<lPs ALLrhMrifr-iT 

sorrwjrr up i.o 4m M.ly f9afc; 

OPERATING - FREEZE FRAME " 

Freeze frame ^ simpJIfity rtself to use « H tartndge based so is simp* 
plugged into r/re cartridge port the computer b switched on fl mes- 

sage rs displayed, pressing ' RETURN" ^| cPe* the computer bark to tfw 
norrnaKt^t up nm SoJrwjre can now be Iwded from wpe or dj* e«n- 
pfvtery norm*f r The Iciest wervon of -FrerZe Frame" will to the best 

7Sm£«. dlK - " , " w " ,fin w,iHrt ^- 

2 ' ^f*J" 9 W " F do ,lw « D ojixojn that the r( | ud 

wJM be a i Atandard TS4l lo>dipHd.|AI» culrableror U E 
ipH. itiacKlnei r +(K0 Hflvti, um« f«t Ip^tf iyi|hni «tc .1 
P|r « ,ifl 9 ' T «vf a working v.nion af the p™ ra m In 
W tM LwS jS n?* 1 ' m:0rp<,r * t ** ■ h 'fl'» *P-«' *t 
THAT rS 1TM 

ALi PROGRAM* SAVED WTTH f««f m<Utt OUT 
Bf ffff i GAD ED iNDEPEWOANTL Y Of THE UTiLITY 



ig nirV EVEN 

^^^^^ 



ODDS AND ENDS 

STAR NL1K Thr Bell Commodofe ready p*««- """V 
tamm iric*jciirfl i itkpi draft mo*, ?7cps nw k-tt« uv^icy. 
rractcr jtmI <r<(icri fred wflh yrni Jiutof^atK: wnqle lhe« rp«t 
™« furxliu-^i fTCrt panel iw1tr*> wtetiat* txrt peff^iK "Wt 
nipcniintly II* lF**rf*u CIVtrMg. ii ^pUc.jbl*. SO * 
you cringe to m.ikp ul tonipL.w you s^pfy pjrl W 

• new intrdKe to sl« ONLY Utf.lH 

DOC HOTtMBi Allows you to cany cut * iKond *rttr pr □■ 
;«t notnh in your am lo ihat you tan use JJJJg 
useful *K»9« ONLVf*.»5 
AZUHATE ie« 1.CT5 y™ »«i«gr. rhe head of your data 
ciimhw quickly and MSiiy vjpptietl v.i?h v,itdul? H r™«*iv** 

C1WLT i*.f5 

3M DUKITTlS I he Belt iX'Jlity«*KS. avertable ftOH* & * the 
pnee af Cheap 0«v Buy die best Ifley l«t ^ lifetime of 
ten — 

S.INCLE fIDE'DCHJBUE DENSffY * 1 1 r« 

DOUBLC SfTJfc'DOVaUE D* WS |TY ftt t-P5 

OR PACKED IN A PUUTtf I IHJIAJTy <A*E 
SINGLE HDfDWBiM eWNHTV CI J-** 

□QUEUE IIDt DOUBLE OErWTY f I * » 
CQMMOPOffE COMPATISLI OATA <rfCDHD(R 
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DOLPHIN DOS TH*vmr**>K**STAGGe J fy 

THE FEATURES * 



Like everyone that has had the pleasure of seeing thrs system in 
operation you will tje ama7ed by both the speed and ease of 
use It is compatible with the majority of commercial software, 
speeding up both the program loading and SEQ/REL Tiles. 
Fitting requires the insertion of two sub assembly boards, one 
in the 154 1 and one in the '64f",Zfl- This does nor normally 
entail soldering, although a small amount wHI be necessary 
with some machines. 

ONLY £69,95 

H you require further r/i*ormation please send SAE for fact sheet 
Operate* with the CBM 64 or 12i In b* mod* "hh I S#l dt*€ »rhfo. 



THE FEATURES 

2Sx FASTER LOADING [PROGRAM FILES I 
I 2* FASTER SAVING [PROGRAM FILES! 
I Ox FASTER LOADING (SEQUENTIAL FILES) 
8x FASTER SAVING jSEQUENTlAL FILES) 
3x FASTER LOAD AND SAVE | RELATIVE! 
[These figures do not allow for searching | 
Easy DOS commands from function keys 
Fast formats 40 tracks giving 749 blocks free 
Centronics driver software inbuilt. 
Machine code monitor. 



Can be switched out if necessary 




SUBJECT TO AVAILABILITY, ALL ORDERS DESPATCHED THE WORKING DAY AFTER RECEIPT 

MICRO CENTRE 



All prices include P&Pmnd VAT. Send cheque. Postal 
Order or Credit Card No- Credit Card orders accepted 
by phone. Callers welcome. Wide range of goods 
stocked. Trade enquiries welcome. European orders 
send price as advertised. Outside Europe £2.00 for 
airmail. Mail order to Evesham please. 



EVESHAM MICROS 

BRIDGE STREET , EVESHAM. 

wanes, wnn 4ry. 
Tel: 0386 41989 



1 756 PERSHOfiE I7GAD, 
COTTERfDGE, BiRMtNGHAM 

Tel; 021-458 4564 




In Australia contact: MICRO ACCESSORIES of S.A., 39b Anderson Walk, Smkhfield. South Austria 51 H. Tel fOB| ZS4 6284 




2 PRINT'T CLEAR]": POKE 53280,0 

:POKE 53281 ,0 
4 IF PEEKC43152 )<>169 AND PEEKC491533 

<>8 THEN LORD" PI/CODE" .8 ,"1 
6 CLR;Z^4 

8 DATA "DEL 'V'SEG V'PRG 'V'USR % 
"REL - y " DEL < " i , "SEQ<" /'PRG<" ,"USR<" , 
"'REL < " 

10 FOR J=0 TO 9: READ f*CJ DSNEXT 

: GOTO 122 
12 OPEN !5»8,15 P "I0 M rlNPUT*15*A»B* 

: CLOSE 15 
14 IF AO0 THEN PRI N'TC CLEAR ,DOUN3 , 

RIGHT , UJHTTE ,SPC63DISK ERROR 

:";"[ C71"; A;BS:FOR T=0 TO 2500=NEXT 

: RETURN 
16 OPEN 4 ,2 

18 Ii = ""SNi = ""SLi=*' " : G*s"'[ SPC42]" 
20 IF R=l THEN L*=G4 
22 OPEN 1 .8,3 , "$8" 

24 FDR J = l TO 14 2: 3ET*tl , A^t: NEXT J 
26 FOR J = l TO 16!GETi*lpPt 

:IF rU=CHRiC168 3G0TO 30 
28 hH=Ni+A$ 
30 NEXT J : GET* 1 P A* P M 
32 FOR J=3 TO 2 : GET* 1 ,A* 

:1F fli*CHRttl60 JGOTO 36 

36 NEXT J 

38 FOR J =1 TO 92*GET#1 ,AisNEXT J 
40 PRINT*4 P L*; "C CYAN,]"; " DISK NAME 

: ; N$; "' : ID " ; It; " 2A" 
42 IF F=0 THEN PR INT*4 , Li J "[ C3 ] " ; " 
TK: SE: F IL: BLK: PROGRANC SPC33NAME 
: S/AP" 

44 ip f-i THEN FRINT#4 P L i" I MAGENTAJ " ? 
" FILE: BLK: PROGRANC SPC3JNAP1E : S/AD 
iE/AD" 

46 n = N+l :GET#1 ,K* ,T$ ,S$ 

! IF Si = ,,, 'THEN S* = CHRU0J 
48 F*="":FOR J=l TO 16:GET*1 P A* 

!IF Ai=CHR*C 160 JGOTO 52 
50 F4=F*+A4 
52 NEXT J 

54 FOR J=l TO 10: GETttl ,A$: NEXT J 

56 L=0:IF Ai <> " " THEN L=ASCi;A*3 

58 GET*1,A$:IF H<8 THEN GET*l,A*,Ai 

:GOTO 62 
60 P1 = 0 

62 SU=ST:IF K$=""GOTO 110 

64 K = ASr;:K*3-128: IF K>4 THEN K=K-59 

66 IF K<1 THEN K=0 

68 FL=l:IF K=2 OR K=7 THEN FL=0 

70 IF F=l THEN GOTO 78 

72 Hi = MID*CSTR*tASCCT$ J J, 2 J 

:PRINT*4 P L$; " [ CI ] " ; LEFTitGfc , 

3-LENCHi J J;H*5 
74 H$-MIDiISTRiCASCCSV3J.2j . 

: PR I NTM P "[ WHITE] " J LEFTiCGi P 

3-LEN C Hi J Ht ; " " ; 
76 IF F=0 THEN: PRINT*4 ,"T MAGENTA]" ? 




Get more details from your 



disks with this routine from 



DISK DIRFCTORILS ON A C64 CAN 
only be described as a pain. Unless you 
have a utility program that will display a 
directory on your screen the only way of 
finding what is on your disk is by loading 
the directory into the computer. 
Obviously this erases the program that 
was already in there. Hence the need for 
a program such as this. 

The machine code section of this 
program (DIRECTCODE) consists of 
three small routines. 

From C000 to C0A9 is a routine that 
will display the directory. Once 
DIRECT.CODE isstored in your C64then 
the command SYS 49152 will display the 
directory of any disk to the screen. 
Leaving your program intact. 

At COAA to COEO is a routine that is 
used for finding the end address of a 
program, At C0E1 to C0F9 is a small 
relocatable routine that produces a 
striped border effect 

Detailed Dir is a program that was 
written around these three routines to 
provide a very useful disk utility. 

Firstly you can get a listing of any disk 
on either the screen or printer. If you are 
using the printer then you have the 
option of printing on the right hand side 
of the paper. As you are no doubt aware 
directories only fill up half the width of L i 
standard piece of paper. With this 
program you can feed the paper back 
into the printer and use the other half. 

Secondly the program can also give 
the following information; 
Disk Header 

Track No and Sector No where program 
is stored. 

Number of blocks a program uses. 
Program name. 
Program start address. 
Program end address+1. 

If you wish to use any of the machine 
code routines in your own programs 
then careful study of Detailed Dir 
should show you how to use them. 

Getting It In 

Detailed Dir is a Basic program so you 
should have no problems typing it in 

DIRECLCODE is a Basic loader for 
the machine code, Type this in as a 
normal program and SAVE it in case you 
should have made any errors. 

Now RUN DIRECT.CODE and if all is 
well you should be asked to PRESS 



TiCKJS 

78 IF F = l THEN PR 1NT**4 ,Lt : " C flAGENTA J "' ; 

LEFTttGt,l j;T$CK3; 
80 IF F=0 THEN H* = MlDt CSTRtCL 3,2 3 

: PRINT#4 , "[GREEN 3 " ; LEFTt CGt , 

3- LENCHt 3 3; Ht; " ; 

82 IF F-i THEN Ht-MIDttSTRtCL 3,2 3 
:PRINT#4 ,"[ GREEN]" ;LEFTtCGt, 

4- LENCHt 3 3; Hi; " "': 

84 PR I NT*4 # T C7 3 " * F*» LEFTi C S$ » 

17-LENCF* 1 3; " E YELLOW ] ! 
86 IF K=:0 GOTO 108 

88 IF K=2 OR K=7 OR F=l THEN OPEN 2,8, 

4 ,"0: "+Fi + " />T*tK3+" ,R" 
90 A = 0: IF FL»1 THEN 98 

92 GET#2 , At ,Bt : A =0: IF At<>" THEN A=AS 
CC At ] 

94 B = 0:IF Bt <> " "THEN B-ASCCBt 3 

96 GOSUB l 14 

98 IF F=0 THEN 106 

100 POKE 785 ,170: POKE 786,132 

: A=A+USRC0 D 
102 IF FL^l THEN PR1 NT*4 ,A; "BYTES" ; 

:GOTO 106 
104 PRINT tt4 ,"CC3]"; " " ? : A*=(V256 

: A-Pi-pi%*256: B=B"t*^' GOSUB 114 
106 CLOSE 2 
108 PRINT*4 
110 IF. 5W=0 GOTO 46 
112 CLOSE 1 : CLOSE 4: GOTO 120 
114 X = B/16:GOSUB U6l'X*ft/16 
116 FOR J=l TO 2: X* =X : X= C X-X* 3*16 

: IF X*>9 THEN X*=X*+7 
118 PRINT#4 ,CHRtCX*+483; :NEXT J : RETURN 
120 RETURN 

122 PR INT " [ CLEAR3 " ; : Et = "[ MAGENTA , 

RUSON ,SU , RUSOFF ] " ' GOSUB 186 
124 PRl NT " [ HOME , ODWN3 ,RIGHT2 , WHI TEJ 

THISCSPC,C7]PR0GRAM[SPC,WH1TEJWILL 
ALLOW YOU TOC SPC f C73PRI NT " 
126 PRINT'"[DONN,RIGHT4 , WHITE] 

YOUR DISK DIRECTORY TO THECSPC,C7] 

SCREENL WHITE] " : PR INT "C DOWN /RIGHT2 , 

C730R PRINTER 
128 PRINT'T D0WN,RIGHT3,WHITE]Y0U WILL 

ALSO HAUE A CHOICE OF THE" 
130 PRINT"[ DOWN ,R 3 GHT3 ] FOLLOW I NG 

:-CC7JEND[ WHITE, SPC] 
' OF PROGRAM OPPRESS , " 
132 PRINT"[ D0WN,RIGHT6JPRINT[C7 r SPCJ 

LEFTC WHITE, SPC 30R[ C7,SPC] RIGHT 

[ WHITE ,SPC]OF PAPER ■ " 
134 PRINT" f. DOWN, R I GHT3-C7T CHE CK£ SPC , 

WHITE J YOUR riSK BEFORE Y CU DUMP 
TO" 

136 PR I NT "t DOWN ,R I GHT3 J 

SCREEN CP PRINTER WITHOUT LOOSING" 

138 PRINT TASC14]"CDOUN3THIS PROGRAM . " 
: GOSUB 190 

140 Et-"[ GREEN, RUSON pSU, RUSOFF]" 
:PRINT"[ CLEAR3": ; GOSUB 186 
: PRINT" [ HONE ,D0UiN2 ,WHI TE ,RIGHT , 
SPC6 JFUNCT I ONS AT YOUR DISPOSAL" 



142 PRINT " f UP ,RED ,RI GHT ,SPC6 , CT27 ] " 
144 PRINT TABt 1 1 ]"C C7] <<<[ MAGENTA ,SPC3 

SCREEN DUMPCC7. SPC ]>>>" 
146 PRINT TABU33 M [ UP ,RIGHT2 ,RED .CT1 1 3 

■ :PRINT"r DOUN. RIGHT , YELLOW ,SPC2 ] 
CHECKS SPC ,CYAN3FOR CORRECT DISK" 
148 PRINT "[ DOUN2 , RIGHT , YELLOU ,SPC2 3 
PRINT[SPC,CYAN3T0 SCREEN[ WHI TE J - 
C CYAN JEND ADDRESS" 
150 PR I NT "CDOWN ,R I GHT , YELLOU ,SPC2] 

PRTNTLSPC,CYAN3TO SCREENE UH I TE ] + 

CCYAN3END ADDRESS " 
152 PRINT" C D0WN2 .RIGHT , YELLOW ,SPC2 ] 

NEXT MENU -->>>": GOSUB 154; GOTO 166 
154 A 1 i = " £ HOME' , D0LIN6 ]" i A2t - M [ RI GHT31 J " 

: A3t="[ C7 ,SU3 ESI ]" 

156 A4t-'TUP] " : A5t-"[ SJ ,SC4 ,SK] " 

! AAt =A2t+A3$: ABt =A2t+A5t 
158 Fl t = "t SB, WHITE, SPC 3F1CC7, SPC .SBF 

sF3$= M CS- ,WHITE,SPC]F3tC7,SPC,S-r 

: F5t = " [ SB , WH 1 TE , SPC 1F5C C7 , SPC ,SB] " 

: F7t = "C SB , WHITE, SPC3F7C C7 ,SPC ,SB3 H 

:F8$ = "C SB, WHITE, SPC JF8C C7,SFC,SB3" 
160 PRINT Alt+AAt: PRINT A2*+A4*+F 14 

:PRINT ABt:PRlNT A4 t+AAt 

:PRINT A2t+F3t 
162 PRINT A4t+ABt : PR INT AAi 

SPRINT A2t+A4t+F5t : PR INT ABt 

: PR I NT A4t+AAt : PR I NT A2t+F7t 
164 PRINT A4t+ABt: RETURN 
166 GET At: IF At = " [ F 1 3 " THEN PRINT" 

[ CLEAR 3 " i ! GOSUB 186:G0T0 176 
168 IF At = "[ F 3] " THEN PR I NT '"[ CLEAR ] "' 

:Z=3:GOSUB 254:GOSUB 190:GOTO 140 
170 IF A*="tF53"THEN PRINT "[ CLEAR3 " 

: Z =3: GOSUB 256: GOSUB 1 30 : GOTO 140 
172 IF At = " [ F7 3 "THEN GOTO 200 
174 SYS 49377:G0T0 166:REM G0T0166 

JSYS43377 
176 OPEN 15,8,15,"I0'": INPUT»15,A ,Bt 

: CLOSE 15 

178 IF AO0 THEN PR INT " [ D0WN3 ,R I GHT , 

WHITE, SPC63DISK ERROR 

: " ; " [ YELLOW ] " ? A; Bt : FCR T =0 TO 2580 
.:NEXT:GOTO 140 
180 PRINT"[D0bJN3,RlGHT3 ,C6,SPC2]USE 

SPACE BAR TO PAUSE LISTING" 
182 PRINT TAB C 8 D"t DOWN ,RI GHT3 ,C3]ANY, 
KEY TO RESUME/": FOR DE = 1 TO 2000 

:NEXT:SYS 49152 
184 GOSUB 190=GOTO 140 
186 FOR X=l TO 39:pRINT Et : : NEXT 

:FOR X = l TO 23:PRINT Et/'CDOWN, 

LEFT]"; :NEXT 
188 FOR X=l TO 33:PRINT Et ; [ LEFT23 ; 

: NEXT: FOR X=l TO 23 

: PRINT Et; "[UP, LEFT]"; : NEXT: RETURN 
190 PRINT'T HONE ,D0UN23 ,RIGHT7 , YELLOW] 

PRESS ANY KEY TO CONTINUE" 
192 FOR DE=1 TO 200:NEXT:SYS 49377 
1 94 PR I NT " [ UP , R I GHT7 . RUSON , YELLOU ] 

PRESS ANY KEY TO CGNT INUEC RUSOFFJ"' 

:FOR DE-1 TO 200: NEXT 



136 GET fHilF ftis" "THEN 190 
198 RETURN 

2m E$ = "£ CYAN ,RU50N ,SU ,RUSOFF ] " 
: PRINT "[ CLEAR] GOSUB 186 

202 PRINT " [ HDP1E ,D0MN2 ,UH1 TE .RIGHT , 
SPC6] FUNCTIONS AT VOUR DISPOSAL " 

204 PR I NT" C UP , RED , RIGHT ,SPC6 , CT27] " 

206 PRINT T ABC 1 0 J T YELLOW] < <<[ MAGENTA , 
SPC] PR INTER DUHP[ YELLOW ,SPC J >>> " 

208 PRINT TAB C ( 0 R I GHT4 ,RED , UP ,CT1 2 ] 

210 PRINT " C DOUIN , R I GHT , YELLOW , SPC2 ] 

PRINT LEFTC SPC, CYAN, SPC] 

-END ADDRESS" 
212 PRINT'T DOWN2 ,RI GHT , YELLOU ,£PC21 

PRINT LEFTL SPC ,UHITE ,SPC]+C CYAN] 

END ADDRESS '" 
214 PRINT"[ DOUN. RIGHT , YELLOW ,SPC2 3 

PRINT RIGHTCSPC P UHIT£]-[ CYAN ] END 
ADDRESS" 

216 PRINT'T D0UJN2 , RIGHT , YELLOW ,SPC2 J 
PRINT RIGHTL SPC .WHITE ]+[ CYAN JEND 
ADDRESS " 

218 PR INT " [ DO UN .RIGHT , YELLOU , SPC2 ] 

CHANGE DEUICE NUMBER NOW[ WHITE , SPC , 
LEFT]" ;Z 
223 GOSUP 154: PRINT AA£ 

:PRINT A7*+A4$+F8£:PRINT ABi 
:G0TO 222 
GET A*:iF A*= "I Fl J "THEN R=0 
GOSUB 254; GOTO 200 
IF Ai = " C F31 "' THEN R = 0sGOSUB 
GOTO 200 
IF A*="[F5] 
GOTO 200 
IF A*="£F?] 
GOTO 200 
IF fH-"CF8] 
GOSUB 186: GOTO 
IF M = " "THEN 2 
GOSL'B 248: GOTO 222 
PRINT"[ HOIIE ,D0WN3,RIGHT2 .WHITE , 
SPC73 INPUT A UALUEC SPC MAGENTA] C 
C GREEN ] 0-255C MAGENTA] 3" 
238 PR INT" [ DOWN ,R IGHT3 ,SPC5 JCO NOT 
USE A UALUE OF 3" 
PRINTC D0UN,RIGHT3,SPC41AS THIS 
IS FOR THE SCREEN" 
OPEN 1 ,0:PRINT ,, [C7,DOWN2,RIGHT6, 
SPC2] INPUT DEUICE NUMBER ? 4C SPC2 , 
LEFT3] " ; : INPUT#1 ,24 
244 PRINT:CLOSE l:Z=UALCZsJ 

!IF Z<0 OR Z>255 OR Z=3 THEN PRINT 
"[ UP3] *' : GOTO 236 
GOSUB 190: GOTO 200 

PRINT " C HOr.F .UCWN23. RIGHTS, YELLOW] 
PRESS SPACE TO RESTART PROGRANl UP J M 
250 FOR PE=1 TO 200: NEXT: SYS 43377 
252 PRINT".C UP ,RIGHT5,RUS0N. YELLOW] 

PRESS SPACE TO RESTART PRO GRAM [ UP2] 

■;for de = i to ?mi next; return 

254 F=0: GOSUB 12: RETURN 
256 F= 1 5 GOSUB 1 2 : RETURN 



222 



226 

228 

230 

232 
234 
236 



256 



THEN RM: GOSUB 254 



THEN R= 1 : GOSUB 256 



THEN PRINT 
236 



[ CLEAR] 



240 



242 



746 
248 



SPACE TO SAVE'. If you have made any 
errors in the program then correct them 
before trying again. 

When you press space the program 
"M/CODE" will be SAVEd on lo your 
disk. This is the program that 
Detailed Dir will look for when you 
RUN it. 

If you want to use the machine code 
in your own programs then "M/CODE" 
should be loaded with the extension^ 
so that it loads at memory location 49152 
(SC0O0) onwards. 



PROGRAM: DIRECT , CODE 



2000 FOR L=0 TO 15:CX=0:FOR 0-0 TO 15 
:READ A: CX=CX+A: POKE 431 52+L* 1 6+D , A 
: NEXT D 

2010 READ A? IF ft OCX THEN PRINT" ERROR 

IN-LINE" ;2040+CL*10]:STOP 
2020 NEXT L 

2040 DATA 169.8,133.75,169,0,133,104, 

163,128,133.105.32,68,229.163,1824 
2050 DATA 36.133,2,169,1,133,183,133, 

184 , 169 ,96 ,162 ,8,133 , 185 , 134 , 1851 
2060 DATA 186,163,2,162,0,133.187,134, 

188,32,213.243,165,75.32,3 .1930 
2070 DATA 237,165,185,32,199.237.163, 

0,133,144,160,3,132,183,32, 19,2030 
2080 DATA 238,133,135,32,19,238,133, 

136,164 ,144 ,208,87 ,164 ,183,136,208, 

7478 

2090 DATA 235,162,6,163.32,32,210,255. 

202,208,250,169,1 ,141 ,134,2,2208 
2100 DATA 166,195,165,136,32,205,189, 

163,14,141 , 134,2,163,32,32 ,22,1863 
2110 DATA 231,32,13,238,166,144,208, 

43,201 ,0,240 ,6,32,22,231 ,76,1883 
2120 DATA 113,192,32,237,246,240,28, 

32,228,255,240.13,201 ,32,208,3,2306 
2130 DATA 37,228,255,240,251,201,3, 

240, 10. 169, 13, 32, 22, 231 ,160 ,2,2089 
2140 ■ DATA 76 ,60 ,192 ,32 ,66 ,246 ,32 ,239 , 

737,96,163,0,162,4, 143,98,1858 
2150 DATA 202,16,251,163,160,133,37, 

1 62, 2, 32, 198, 255, 23P .101 ,208,10 , 

2226 

2160 DATA 230,100.208,6,230.99,208.2, 

230 ,98 ,32 ,228 ,255 , 1 65 , 1 44 , 240 .2475 
2170 DATA 235, 32, 204, 255, 198, 97, 6, lfll , 

38 , 100 ,38 ,99 ,38 ,38 , 16 ,244 ,1793 
2180 DATA 96,162,15,142,32,208,160,72, 

1 36 ,208 ,253 ,202 ,234 ,234 , 165 , 1 97 , 

2517 

2190 DATA 201,64,240,233,169,240,141, 
32,208,96,0,0,0,0,255,255,2140 

3000 REM READY TO SAUE 

3010 PRINT "[ CLEAR .D0UN3 ,£PC4 ] DATA 
ALL CORRECT"' 

3020 PRINT ,, [D0UN4,SPC]PRESS[SPC, 
RUS0N]SPAC£[RUSOFF,SPC]TO SAME " 

3030 GET Ki: IF K*<>" " THEN 3030 

3040 POKE 43,0:FOKE 44,192:P0KE 45,253 
:P0KE 46,192:CLR 

3050 SALE M/CODE' ,8 A 



23 




Programming 



IN THIS ARTICIF I SHAU BE 
concentrating on setting up 
and using split screens. These 
are extremely useful in a wide 
range of games and have the 
distinct advantage of making 
available extra memory within 
the machine and are based on 
raster interrupts. 

Raster Interrupts 

The one type of interrupt not 
discussed last month was the 
raster interrupt, In order lo 
explain how to use raster 
interrupt* I had better first 
explain what they arel Rasters 
basically relate to the screen 
picture sent by the C-16 to the 
?V. As the compute, outputs 
the screen signals to the 
television it scans from the 
top of the screen to the 
bottom, 50 times a second. 
Therefore each pixel line that 
is generated (there are eight 
pixel lines in each character 
line of text) is called a raster 
line. There arc. therefore, 
2S*&=200 raster lines for a 
screen. The border uses a 
further 111 lines at the top 
and bottom of the screen 
display for the PAL colour 
television system as used in 
the UK. On the American 
NTSC system thereareonly 61 
raster lines for the border. 

The two memory locations 
$FF28 and $FF1C (65308 and 
65309 decimal) arethe vertical 
raster count registers. These 
two bytes can be read to find 
which raster line is currently 
being displayed. As the 
picture is displayed from top 
to bottom, these registers 
increment from zero to 311 
(or 261 for the NTSC system), 
before going back to zero 
again for the next frame- 
Bit zero of address $FF1C 
(65308 decimal) contains the 
highest bit of the raster 
compare register and address 
$FF1D (65309) contains the 
lower eight bits. Also, address 
$FF1E (65310 decimal) 
contains the upper eight bits 
of the nine bit hori?ontal 
raster position register. This 
increments so fasi that its only 
real use to the programmer is 
to generate random numbers. 

Figure 1 shows a short 
machine code program to 



The 



demonstrate the basics 
behind operating a split 
screen. The loop in lines 
10100-10120 waits for the 
raster register to equal 123 
decimal, i.e. just below 
halfway down the screen. 
Lines 

10100-10170 then set the 
colour of the background 
border to cyan. The loop in 
lines 10200-10220 waits for the 
raster scan to equal zero 
again, i.e. the very top of the 
screen. Lines 10250-10270 
then set the background and 
border to white — it then 
goes round again. The result 
is a two colour screen. Figure 
2 shows this listing as code in 
case you 'don't have my C-16 
Assembler which was 
published in the June 1985 
edition of Your Commodore. 

Right, so now we have 
looked at what rasters are r 
let's start thinking about 
raster interrupts. 

Addresses $F F0A and 
$FF0B (65290 and .65291 
decimal) contain the nine bits 
of the raster compare 
register. Address $FF0B holds 
the lower eight bits, and bit 
zero of address SFFOA holds 
the most significant bit. The 
remaining bits of $FF0A hold 
the interrupt mask register, so 
be careful not to alter any of 
these when changing zero. 

When the raster line cou nt 
in registers $FF1C and $FF10 
equals the value in the raster 
compare register, bit one of 
the interrupt status register at 
$FF09 is set (see my interrupts 
article). If bit zero of the 
interrupt enable register 
($FF0A) is also set, an 
interrupt is generated. As 
explained in my previous 
article addresses $0314 and 




$0315 (88 and 89 decimal) 
hold the address of the 
interrupt vector which is 
usually SCE0E, but can be 
altered to go to a user routine. 

Therefore by setting bit 
one of the interrupt mask 
register, setting the raster 
compare registers to the line 
where you wish to interrupt, 
and redirecting the interrupt 
vector you should get an 
interrupt — right? Well, it's 
not so simple unfortunately, 
because the C-16 also uses the 
raster interrupt itself all the 
lime for its own split screen 
routines for graphics modes 
two and four. Unfortunately 
these routines are also active 
in all the other graphics 
modes and can never be 
turned off. 

So why not change the 
machine's existing split 
screen routines to create your 
own interrupts and split 
screens? Well, you can't. In 
fact you can't even change 
the line at which the screen 
splits, Therefore to create 
your own raster interrupts., 
split screens etc., you have to 
write it all yourself, including 
some of the interrupt service 
routines, because these also 
mess about with the split 
screen. 

So is it all worth the effort? 
The answer is 'yes'. Split 
screens are more useful for 
the C-16 than just about any 
other computer due to its 
limited memory capacity.. At 
present, when the high- 
resolution mode is selected, a 
huge 10.3 Kbyte portion of 
the 123 Kbyte maximum 
available memory is used up 
leaving you with a couple of 
thousand bytes in which you 



can do very little. Flowever if 
you split the screen and use 
say 15 of the 25 available high- 
resolution character lines, 
leaving the remaining 10 in 
low-resolution mode, you 
can save 3200 bytes in the 
high-res screen space plus 
another 400 bytes in the 
luminance and 400 bytes in 
the chrominance tables. We 
also gain another 600 bytes in 
ihe low-res screen and 
another 600 bytes in the low- 
res colours giving a total of 
3200+400+400+600+600=5200 
bytes saved. Thus we have a 
total of 7245 bytes free 
compared with the original 
2045. Admittedly this memory 
is scattered all over the place, 
but this is not a serious 
problem for machine code 
programs. There will be much 
more about using the 
additional space in a future 
article For now just hear in 
mind that it is possible to have 
three and a half times asmuch 
memory when in hi-res 
mode. 

Split Screen Routine 

Figure 3 shows the assembly 
listing for the split screen 
routine. Figure 4 shows the 
code for the split screen. 
Enter Figure 4 instead of 
Figure 3 if you don't have the 
C-16 Assembler. In Figure 4 
lines 10000-10020 load the 
machine code. The routine is 
stored in an unused area of 
memory at $0600 (1536 
decimal) and is around 200 
bytes long. 

I have included a table 
which is a breakdown of the 
system variables used in the 
split screen program ; 
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Note that the position of 
the splits must follow in order 
down the sc reen, i.e. I he 
raster line for the second split 
must be greater than that for 
the first split. The raster lines 
for the screen start at one at 
the top of the screen and go 
down to 202 at the bottom. 
Although the screen has only 
200 r^ter lines and therefore 
in theory the last line of the 
screen should be (200+1$, for 
some reason the lines end at 
202. Also, if you need an 
interrupt right at the top of 
the screen it is better to set 
the raster line to zero instead 
of one as the change will take 
place off the screen avoiding 
any flicker. To avoid flicker 
and attribute difficulties, me 
raster line number for the 
split should be set from the 
following equation: 



Raster line no. 
line)+8 + 1 



(Character 



Note that the character line 
can be from zero to 24. The 
equation makes the screen 
split at the bottom of the 
character line; flicker can 
occur if the raster line is set to 
the middle of the character 
line. 



Assembly Listing 

Dues 10100-10290 — turn on 
the split screen, altering the 
position of the interrupt to 
$0630. They also 'enable' the 
raster interrupts tind \eis the 
raster compare register up to 
the first split. 

Lines 10300-10380 — turn off 
the split screen system by 
redirecting the interrupt to 
the ROM service routine. 
Lines 11000-11520 — contain 
the interrupt service routine. 
This routine, mainly adapted 
from the C-16's ROM. 
contains all the code 



necessary to make it read the 
keyboard, update the clock, 
etc, Note that it is not possible 
in this case to use the C-16's 
own ROM routines because 
these would ruin the split 
screen. 

Lines 11050-11080 — perform 
a split if the interrupt was a 
raster interrupt. 
Lines 11100-11170— deal wilh 
all the RS232 interrupts used 
in operating printers, disk 
drives, etc. 

Lines 11 170-1 1280 — turn off 
the 'raster interrupt' flag in 
the raster status register if 
there was a raster interrupt 
and also set the new split 
line position in the raster 
compare register. 
Lines 11290-11310 — decide 
whether it is a new 1/50th of a 
second and if it is (i.e. if the 
next split is the top split), 
update- the clock, read the 
keyboard and increment 
sound duration registers in 
the routine at lines 1140.0- 
11 520. If it is not however , 
they jump to the IRQ J exit J 
ROM routine in line 11350. 
Lines 12000-12090 — perform 
a split. This routine interrupts 
the Data byte into its 
appropriate tnst ructions. 
Because all screen changes 
must be done at once, it 
pushes the numbers to be 
changed into registers X and Y 
and stores all the values 
toward the end of the 
routine, at lines 12500-12560. 
Lines 12100-12110 — fetch the 
data byte. 

Lines 12120-12180 — deal with 
the 'TED fetches from 
RAM/ROM J bit, altering bit 2 
of address SFF12. 
Lines 12182-12194 — deal with 
the 'position of the video 
matrix' bit by setting byte 
SFF15 to 8 for low-res or with 
the position of the start of the 
luminance table {stored in 
address $07FB for a high-res 
screen). 



Lines 12200-12260 — deal wii h 

the ''24/25 line screen', the 
'bit -map' mode and the 
'extended background 
colour' mode bits by altering 
bits 3 # 5 and 6 of register SFF06 
accordingly. 

Lines 12300-123% — deal with 
the 38/40 column screen' bit 
by altering bits 3 and 4 of 
register $FF07 accordingly. 
Lines 12^00-12560 — store all 
these values virtually simul- 
taneously to reduce flicker 
between splits. 
Lines 1260O-1270O — move 
the split position c ounteron 1 
to ihe next splrt,or back to the 
beginning if the end of the 
split table is reached. 

Data Bytes 

The data byte for each split 
contains all the information 
about the window below ir. 
For example if you ' want a 
screen splil in I h<- middle with 
the top half in high-res and 
the bottom in low-res. set the 
date byte for a split at the top 
of the screen for high-res, and 
the data byte for the a split 
half way down for low-res. 

Here is how the bits of the 
data byte are arranged ; 
Bit 0: 38/40 Column Screen: 0 
for 38 columns and 1 for 40 
columns. This is used in 
smooth scrolling and will be 
explained in a later article. 
Bit Is Multicolour Mode: 0 
for mode OFF and 1 for mode 
ON, 

Bit 2: TED Fetches from 
ROM/RAM. In low-res 
normal mode and character 
set is contained in ROM., so 
TED {the text editor device in 
the C-16) therefore fetches 
information from ROM. In 
programmable character 
mode (see my article in the 
November 1985 issue) the 
character set is in RAM, so 
TED therefore fetches from 
RAM. In high-res mode also 
TED fetches from RAM. The 
bit is 0 for 'TED fetchs from 
RAM' and 1 for 'TED fetches 
from ROM . 

Bit 3: 24/25 Line Screen. This 
is also used in smooth 
scrolling. 24 line mode cuts 
off half a character line from 
the top and half a character 
line from the bottom of the 
screen (the actual visible 
effect depends on where the 
window below the split is. If 
the window is in the middle of 
the screen only, this bit will 
have no effect at all). 
The bit is 0 for 24 lines and 1 
for 25 lines. 



Bit 4: not used. 
Bit 5: Bit Mapped (high-res 
mode), The bit is 0 for OFF 
(for low-res screen) and 1 for 
ON (for hi^h-res screen). 
Bit (*: Extended Background 
Colour Mode (see my artirle 
in the Man h 1986 issue of 
Your Commodore). The bit is 
0 for OFF and 1 for ON. 
Bit 7: Position of Video 
Matrix. 0 sets the video matrix 
address to 2G4(J for low -res 
mode. 1 sets the address lo 
ihe s1.jrt ol 1 1 n - luminance 
table for hij^Fwes mode. 
Therefore the bit is 0 for low- 
res and 1 for high-res. 

For example to set a 
normal low- res screen hits 0,2 
and 3should be set, the rest of 
the bits should be reset. 
Therefore the data byte 
would be 1+4+8=1 3=$OD. For 
a standard hi^h-res screen 
(non-multic.olourj the byte 
should be 128+32+9+1=169 
=$A9. 



Operating 
Instructions 

To turn on the split screen 
routine type: SYS 1536. 
To turn off the split screen 
routine type: SYS 156b. 

Then to set up a simple 
split screen with the top half 
of the screen in high-res and 
the bottom half in low-res: 

POKE 209,4 — for (2 splits x 2) 
POKE 210,0 — split at lop of 

the screen 

POKE 211,169 — data byte for 
1st high-res split 
POKE 212,97 — for a split at 
the 12th line 

POKE 213,13 — data byte for 
2nd split (low-res} 
5VS 1536 — turn it ON. 

The GRAPHIC commands 
do not have an effect any 
more, but serve their purpose 
in specifying which window 
we are using in Basic E.g. 
GRAPHIC 0 specifies low-res, 
GRAPHIC 1 specifies high-res 
and GRAPHIC 3 specifies 
high-res multicolour mode. 
Also to dear a particular 
screen put a one after the end 
of the GRAPHIC command, 
For instance, if you have 
entered theabove commands 
in you should now see 
rubbish on the top half of the 
screen. Type GRAPHIC 1.1 
and the top high-res window 
will clear. Note that either 
GRAPHIC 2,1 orCRAPHIC4,1 



hi^h resolution screens 
simultaneously. 

Now type CIRCLE, 150, 45, 
4 r > (don't forget the initial 
comma) to draw a circle in the 
high-res window. 

Then type PAINT, 150,4S r 
to fill the circle in. 

Finally type SYS 1568 to get 
back to normal. 

The above example 
should have given you some 
ideas on how to use split 
screens, but does not convey 
much of the power of these 
routines. Figure 5 lists a 
demonstration program 
which is designed to show up 
to four screens in action. 



Datamaka 

The following routine, 
although not having much to 
do with split screens, is an 
important utility when 
dealing with machine code 
and data. This routine was 
used when I printed the rode 
in this and the previous two 
installments of Programming 
the C-16. Basically it turns a 
given block of code into DATA 
statements with the option of 
a checksum at the end of each 
line. This program greatly 
reduces the amount of time 
you spend turning your 
machine code games etc. into 
data so that you can send 
them to Your Commodore! 

Figure 6 shows the 
DATAMAKA program. When 
the program is RUN enter the 
START ADDRESS and END 
ADDRESS of the code in 
response to the questions. 
Next enter the starting Basic 
line number of the block of 
DATA statements in response 
to LINE NUMBER 7 and the 
step between line numbers in 
response to STEP FOR LINE 
NUMBERS ? Lastly enter "Y" 
or "N' r in response to 
CHECKSUM(Y/N}? depend- 
ing on whether you want a 
checksum (sum of all the 
numbers in a line and a useful 
check) at the end of each line. 
The program then goes off 
and constructs the DATA 
statements. Note that it ends 
the last line with a J -V. 

In setting up the DATA 
statements one or two tricks 
are used, notably the 
automatic execution of the 
lines putting them into 
memory once every five data 
statements have been 
displayed on the screen. This 
is done bv POKEine 



characters into the keyboard 
buffer so lhat„ when the end 
of line 15100 is reached, 
commands are stored in the 
keyboard buffer to make it 
enter these lines into 
memory. The actual charac- 
ters are a HOME directing the 
cursor to the top of the 
screen, followed by six ENTER 
instructions. The number of 
characters in the keyboard 
buffer is POKEd into the 
'index to keyboard queue' 
register at address 239 in line 
15100. 

The other interesting 
technique employed is the 
way the program is restarted 
automatically to continue 
DATAMAKAing. Every time a 
new DATA line is ENTERed 
into memory the computer 
wipes all the variables, so all 
the information on end 
addresses etc, is lost. To 
overcome this a line is printed 
on the screen (by line 15030) 
that records all the variables 
in the form of commands, for 
instance, 5=1 5020; P=1000: 
and so on at the end of each 
group of five DATA lines 
followed by a GOTO 15010. 
When the C-16 executes this 
line all the variables are 
restored and the program 
continues execution. 

The variable A in line 1000 
should be set to the start 
address of the code. Line 
10020 checks the sum of the 
numbers in each line with the 
checksum value and if they 
do not agree the program 
exits with 'DATA ERROR IN' 
followed by the offending 
line number. This program 
line should be changed to 
10020 LOOP and line 10010 
should change to 

10010 POKE A,D:A=A+1 

it the checksum mode was 
not specified when the data 
was generated. To put this 
program at the start of the 
data and delete the rest of 
DATAMAKA delete line 500 
then type DELETE 15000- 
15100. 

Well, that concludes this 
month s article, I hope it 
provided some useful 
routines and some food for 
thought. Next time I shall be 
applying this and other 
routines to creating extra 
memory on the C-16 and 
showing how to have 4K for 
Basic in high-res mode and 
still have untouched high-res 
and low-res screens. 
Impossible? Reserve your 
copy at the newsagents now! 
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START: 


10000 QR& IQ600 


10100 


iLl LDA IFF 10 


10110 


CMP 1123 


10120 


BNE R: LI 


10150 


LDA H63 


1C160 


STA IFF15 


10170 


ST A *FF|9 


102QO 


:L2 LDA IFF ID 


10210 


C«P to 


10220 


BNE RiL2 


10250 


LDA tin 


10260 


STA IFF15 


10270 


STA IFF19 


10300 


JMP sLl 


» OK. 





10000 A=153iiDD:B"0iFDRC=lTO 
HiREADDiIFD=-nH.ENPRINT"OK, 
.'SEND 

10010 B=B+Da POKEft, D s A=fl+1 : HE 
UiAEADD 

10020 IFDOBTHENPRINT N DATA E 

RRQR IN LINE"? PEEK ( &3 H +256 1 P 

EEK («J ! EMS : ELSELODP 

20000 DATA 173,29,298,201,12 

3,208,249,169,99,141,21,255, 

141,25,255,173, 2517 

20010 DATA 29,255,201,0,20b, 

249,169,113,141,21,255,141,2 

5,255,76,0, 213B 

20020 OftTA 6,0,0,0,0,0,0,0,0 

,0,0,0,0,0,0,0, 6,-1 



(Arlt FIGURE 3 



STARTt 

10010 

10020 

10100 

10110 

10120 

10130 

10140 

10150 

10160 

10200 

10210 

10220 

10230 

10240 

10250 

10260 



10000 ; SPLIT SCREEN 16 
; (C)19Bb JOE NICHOLSON 
ORE 10600 

;DN SPLIT SCREEN 
:DN SE1 
LDA M30 
STA 10314 
IDA not 
STA 10315 
LDA 41 
STA IDO 
LDA 102 
STA IFF 0B 
LDA IFF0A 
AND IIFE 
DRA 1102 



10270 
10280 
10290 
10300 
10310 
10320 
10330 
10340 
10350 
10360 
10370 
103BC 
11000 
11010 
11020 
11050 
11060 
1107O 

moo 

11110 

11120 

1U30 

11140 

11150 

11160 

11170 

11200 

11210 

11220 

11230 

11250 

11260 

1:270 

11260 

11290 

11300 

11310 

11350 

11400 

11410 

11420 

11430 

11440 

11450 

11460 

11470 

11490 

11490 

:i50C 

11510 
11520 
12000 
12010 
12100 
12110 
12120 
12130 
12140 
12150 
12160 
12170 
12 180 



STA IFF OA 

CL1 

RTS 
■ 

;CFF SPLIT SCREEN 

:0F SE1 

LDA HOE 

STA 10314 

LDA tttCE 

STA 10315 

CLI 

RTS 



5 INTERRUPT SERVICE ROUTINE 
ORE 10630 
LDA IFF09 
AND 1*02 
BNE RiRA 
|NR BIT I07DB 
BPL RiEA 
LDA tFOOl 
STA I07D4 
BPL R;EA 
JSR IEA95 
JSR IEA5B 
lEA a$R IE3E4 
LDA IFF09 
AND #2 
BED R: EX 
STA IFF09 
LDX *D0 
LDA ID2,X 
INC *D0 
STA IFF0B 
LDA ISO 
CAP tl 
BEfl R:CL 
s EX JflP IFCBE 
[CL JSR ICFBf 
JSR ICECD 
LDA IFB 
PHA 

LDA 10 
STA tFB 
PHA 
CLI 

m idbii 

PLP 
PLft 

STA IFB 
J HP IFCBE 

i PERFORM SPLIT 
iRA LDX tPO 
LDA ID2,X 
STA IDB 
AND 14 
STA IDA 
LDA IFF 12 
AND 1251 
ORA IDA 
TAH 



12 182 


LDA *D8 


12164 


AND *12B 


12186 


BNE R: HI 


12188 


.DA IS 


] 2190 


BNE fi;SU 


12192 


sHI LDA t07FB 


1219* 


;SU 5TA IFF14 


12200 


LDA ICS 


12210 


AND #104 


12220 


STA IDA 


L2230 


Lift IFF04 


122*0 


AND 11 51 


12250 


CRfl IDA 


12260 


TAY 


12300 


LDA IDB 


12310 


AND 13 


12320 


ftSL A 


12330 


ASL A 


123*0 


hSL A 


12350 

■ m. u ti y 


S'A IDA 




LDA $FF07 


12370 


AND 1231 


12330 


DRA IDA 


12520 


STK IFF12 


12530 


STY tFF06 


12540 


STA IFF07 


12 tOO 


INC (DO 


12610 


LDA IDO 


12620 


CUP til 1 


12630 


BNE R : NB 


12450 


lda #0 


12460 


STA *D0 


12700 


iNB JnP ;NR 



10000 A=1534:D0:B=0(F0RC»1TD 
lisREADDsIFD=-nHENPRlNrOK.. 
/I END 

10010 B=&fD;PQKEA 1 D:A*A+liNE 
XTlfUUHl 

10020 IFDOBTHENPRINT'DATA E 
RROft IN LINE" j PEEK! 63) +23MP 
££< 16* i = END! ELSEL-30P 
20000 DATA 120,169,46,141,20 
,3,16?, 6, 141 p 21 ,3, 149, 1, 133, 
20B t 165, 1517 

20010 DATA 210,141,11,235,17 
3,10,255,41,254,9,2,141,10,2 
55,68,96, 1951 

20020 DATA 120,169,14,141,20 
,3, 169,206,141, 21,3,38,96,0, 
255,0, 1446 

20030 DATA 173,9,255,41,2,20 
8,75, 44,216, 7,16,11,173,1,2s 
3,141, li2B 

20040 DATA 212,7,16,6,32,149 
f 23*, 32, 91,234,32,228, 227,17 
3,9,255, 1937 

20050 DATA 41,2,240,18,141,9 
,255, 166,208, 181,210, 230,206 
,1*1,11,255, 2316 



20060 DATA 165,208,201,1,240 

,3,74,190,232,32,191,207*32, 

205,206,165, 237* 

20070 DATA 251,72,169*0,133, 

251, 72,88,32, 17, 219, 40,104,1 

33,251,76, 1908 

20080 DATA 190,252,166,208,1 

31,210,133,219,41,4,133,218, 

173,18,253,41, 2*42 

20090 DATA 251,5,218,170,165 

,219,41,128,208,4,169,8,208, 

3,173,251, 2221 

20100 DATA 7,141,20,255,165, 

219,41, 104, 133, 21 8, 173,6,255 

,41,151,5, 193* 

20110 DATA 218,165,165,219,4 

1,3,10,10,10,133,218,173,7,2 

55,41,231, 1902 

20120 DATA 5,218,142,18,255, 

140,6,255,141.7,255,230,208. 

165,200,197, 2450 

20130 DATA 209,208,4,169,0,1 

33,208,76,55,6,255,0,255,0,2 

55,0, 1833,-1 



5 BQT0I000 

10 CDLOR4, 1 : COLDR1 s 2 p 7f CDLQR 
0,1jDRAW,J,3T0148,3TQ148,92T 
03,92TD3,3 

17 CIRCLE* 148, 3 P 30, ,180,270: 
PAINT, 1*0,4 

20 COL0R2,5,5iCQL0&3,5,4 
30 DRA*J2,55,50TO10,60T050,40 
TD6O,30TD65,2B!DRAM3,65,28TD 
70,27TO80,31 

40 DRAN3 , 80, 3 ITD 1 1 8 , 22T085 , 4 

GTQfl7,75T055,50 

50 DRAW2 I 87,75TD65,28 

60 PAINT2, 20,56, 1SPAINT3, 70, 

30, If RETURN 

1000 POKE209,2:POK£210,0!POK 

E211,13:SY51536 

10O5 COLDRO, l:C!QLDRl f 2:COL0R 

4,7,4 

1010 6RAPHlC4,hPRINT"(H0ME) 
SETTING UP ONLY ONE SPLIT* 's 
LISTtOOO 

1030 PRINT-IS EQUAL TO ND SP 
LIT SCREEN AT ALL* " : EEIKEYA* 
1050 PRINT" (CLR)'iLISTllOOiP 
RINT fl 5ETS UP A 2ND SPLIT. "iC 
QLQR0,6,5:GRAPHIC1,1 
1100 SYS1568!POKE20?,4;PDK£2 
12,57!PQKE2i3,169:SySl536 
1110 CHAR, 9, U, "THIS TIME IN 
HI6H RES/ 

1120 FGRA=lTQ205TEP2!!Q]i f 64- 
A,B0-A,256+A,l04+A,B,B!NEXTi 
SETKEVAI 



1200 PRINT" (CLR)"iLIST1250:P 
RINVSETS THE 3RD SPLIT 11 
1230 5Y51568:PQKE209,6!POKE2 
14,l29iP0KE2l3,77iSYSl536 
1290 CDL0R3,5,5iC0LQR0,l 
1300 PQKE65304, 98s PRINT" (DOW 
N) (DOWN) (DOWN) (DOWN) (DOWN) (D 
DNN) (DOUN) [DOWN) (DOWN) LDO W"N j 
tDDMN J TH 1 5 (RVShtlQFF) ^/ E 
XTENDED (RVS)f*-'i-r f /-(DfF) 

1310 PRINTSPCn&r\r-";6ETK 

m% 

1*00 PRINT " CHDIIE) FIWflLLV " : Ll 
ST 1*50: PR INT "SETS THE 4TH SP 
LIT TO flULTl COLOUR" 
1410 PRINT'HI-RE£ MODE: " 
1450 SYSl568iPQKE209,firPQKE2 
l6,16hPDKE2l7,l7l:SY51536 
1455 6RAPHlC3iF0RA=2OT024:CH 
AR,0,A," 

•iHIT 

1460 C0L0R2,?,4;C0L0Rl,fl,6:F 
□RA=lT040iB=INT(RND(0)l360) 
1470 Y=INTCRND(0)l*0)+16l!i= 
INT{RND(0)tl50)iBQ)fINT[RND(0 
J I3M1 , X^y^+IO^Y+ICB, 1 = NEJ( 
T 

1*80 6ETKEYA*:FOAA-lTQl6rF0R 
B» 0 T07 : COL 0R3 s A » B : NEXT s MEX T 
2000 C0LDR4 , 1 a C0LQR1 1 7 : GRAPH 
IC4,1 

2010 SYSl56B;P0KE209,2jPGICE2 
10,OiPOK£2ll.l3iSYS1536 
2015 PRINT* (HONE) (DOWN) (DOWN 
) {DOWN) (DOWN) iRGH'i (RGHT) IRE 
HDSETTIN6 UP THE GALAXY.. J 
DOWN) (DOWN) (LEFT) (LEFT) (LEFT 
) (LEFT) PLEASE NAIT/s&OSUBlO 
2020 SYS154B:POKE209,4:PQKE2 
H,171:P0KE2l2,97iP0KE213,13 
j SYS 1536 

2050 PRINTS DOWN KDOWN) (DOWN 
) (DOWN} (DOWN) CONDITION (RED) 
RED1WHT) " , "STARDATE: 243. 2" 
2060 PRINT < ENERGY I 42346V0U 
ADRANTsiO, 17" 
2070 PRINT-SHIELD5:500" 
2100 PRINT" mm) (RED) A MUTfl 
NT KLINGON HAS ENTERED THIS 

QUADRANT 1 ! 1 
2110 PRINT" (WHTJSCOTTIE SAYS 
THAT IF WE DON'T SET SOME 
DILITHIUM CRYSTALS SOON t*e 
SHIP IS IN" 

2120 PRINT" IMMINENT DANGER 0 
F EXPLODING!" 

2150 V017:FDRA=1T06:FQR8*500 
T01 OOOSTEPlOi SOUND!, E,liSDUN 
D2,1000-B,li NEXT! NEXT 
2160 6RAPHlC0!F0RA=16TD23iCH 
Aft,0,A,' 



"iNEXT 

2170 INPUT' (UP) (UP) (UP) (UP) t 

UP) (UP) (UP) WHAT ARE YOUR ORD 

£RS CAPTAIN"; A* 

2180 IFASO'FIRE-ANOAtCTQR 

PED0 ,l ANDA*O"SH00T"THENG0TD2 

160 

2200 PRINTTIRE WHEN READY"; 
:GETKEYAI 

2210 PRINT" 1*130) <RVS)FIRE[ 
OFF) {11321 "|FORA=1023T0700ST 
EP-lsSOUNDl,A,l;SDUND2,A-100 
plfNICT 

2220 S0UND3, 500,200: PRINT" (Y 

EDA HIT!!(NHT)":F0RA*7TOOST 

EP-liF0RB=i6T02STEP-l 

2230 CDL0R3,B,A!NEXT!NEXT!GE 

TKEYAl!COL0R3,5,6 



5000 &QTO150D0 
0000 A=4096:D0iB=O:F0RC=lT0 
4sREADDs!FD=-lTHENPRINT"0K. 
"SEND 

O01O 8=B+D:PQKEA,0;A*A+liNE 
XTsREADD 

O02O IFDOBTHENPRINT-DATA E 
RROft IN LINE";PEEK(63M256IP 
EEK{64);£NDjELSEL0QP 

5000 INPUPSTART ADDRESS"; A 
;1NPUT"END AD0RE5S" ; F: INPUT " 
LINE NUMBER" ;D 

5005 1WPUT "STEP FOR LINE NU 
HBERB^sHslNPUrCHECK SUM (V/ 
N) - |A* 

5010 PRHfT*CCLR) B |lFORC«iTfl 
:PRINTD M DATA"; 

5020 E«0 : FORB =0T 0 1 5 : PR I N T P E 
EK(A+B) sRIGHT* (" (LEFT) (LEFT) 
(LEFT) (LEFT) tLEFTr,LEN(STR| 
PEEK(A+B)))M)j 

5021 IFBTHENPftINI","|!ELSEP 
RINT" ": 

5022 PRINTRI6HTi("(RGHT)(R6 
HT) (RGH7J (UGHT) ".LEN<STR*(PE 
E«<A+B)))-1); 

5024 E»E+ P EEK(A*B) !NE)tTBiD= 
'+HiA=A+l4! I FA*="Y h THENPRI NT 
i *E M " j 

5025 IFA)FTHENPRINT",-r:6D 
TD15100 

5030 PRINT: NEXTC:PRINT"A*"A 
;D= ,, D":F="f"iH="H , :A»s"CJiR* 
3*^fl*CHRH34^:BDTDlS0lD- 
5100 POKE239,C+liP0KEl3l9,l 

9:FQRG=1320T01325!PQKEG,13:N 

EJT 




Daryl Bowers brings 



you close to the 



completion of your 



own arcade game. 



THIS MONTH'S INSTAL- 
brings us to the point where 
we have a playable game. 





There are two more 
insertions into the main loop 
and a new "FINAL" routine. 

DEDCHK' simply calls the 
collision detection routines. 
The hardware sprite collision 
facility hasaserious drawback 



i 



11 BOO FINAL 

11810 

11920 

11830 

11840 

11840 

11170 DEDCHK 

11S8C 

11690 

11900 

11910 

11920 

11930 

11940 

11950 

imo 

11970 

n?eo 

11 M0 R0ADCHK 

12000 

12010 

12020 

12030 

12040 

12050 

12060 

12070 

12080 

12090 

12100 

12110 BI64 

12120 

12130 

12140 

12150 

12160 

12170 TEST 

12180 

12190 

12200 

12210 



JSP DEAD 
JSR DEDCKK 



JSR UAET3 
JSR RVftRB 
JSR 1NIT 
RT5 
i 

i 

i 

JSR ROflDCHfc 
JSR BIKECHK 
JSR FLYCHK 
JSR BRDCHK 

f 
! 

RTS 
I 
I 
i 

I 
i 

LDY STft&E 
LDA JtJMPTYPE 
SNE B1G4 

! 

LDA SFTftB t Y 
TAX 

LDA HAB2 t Y 
JhP TEST 

; 



LDA SPTM2.Y 
TAX 

LBA JTAB2E, Y 
i 

; 

CP! I2&0 
BEQ CHKIT 
RTS 



12220 

12230 CHKIT 

12240 

1225Q 

12240 

12270 

122&0 

12290 

1230D 

12310 

12320 LO0P31 

12330 

12340 

12350 

12360 

12370 

12380 

12390 NQTIT 

12400 

12410 

12420 60TIT 

12430 

12440 

12450 

12440 

12470 

12480 

12490 

12500 

12510 

12520 

12530 CEDED 

12540 

12550 

12560 

12570 

12510 

12590 

12600 

12610 

12620 

12430 BIKECHK 

12640 

12650 

12460 
12679 



— it tells you when one sprite 
has collided with another, but 
not which one it has collided 
with. This is fine for games 
such as Jet Set Willy, where 
any sprite collision indicates 
the death of the player, but in 



i 

i 

CLC 

adc MB 

LSR A 
LSR A 
LSR A 
TAX 

LDY 17 

IDA 10600, X 
W 1102 
BEQ &0TIT 
DEX 
DEY 

BNE LDDP31 
RTS 

\ 
I 

I 

DEC RDDEDEL 
BNE NOT IT 
LDA tlOO 
STA RDDEDEL 
LDA FDDD 
CTIP t'O' 
BEQ HE DEB 
DEC FOOD 
RTS 

STA FOOD+1 
LDA tl 
STA BED 
RTS 

i 

! 

RTS 

! 

i 

i 

I 



12*80 
12690 
12700 
12710 
12720 
12730 
12740 
12750 
12760 
12770 
12760 

12790 B1&6 

12800 

12810 

12820 TEST2 

12830 

12840 

12B50 

12860 

12870 

12880 

12890 DEDED2 

12900 

12910 

12920 

12930 

12940 

12950 

12960 

12970 

139B0 

12990 FLYCHK 

13000 

13010 

13020 

13030 

13040 NDTFLY2 
13050 

13060 JDMP1N 

13070 

13080 

13090 

13100 

13110 

13120 

13130 



i 

LDA FRENCH 
CLC 

ABC 140 
STA IAC 
LDY STAGE 
IB JUNPTYPE 
BNE UN 
LDA KTAB2 t Y 
JHP TEST2 
I 

LDA KTAB2B.Y 

; 
i 

CUP IAC 
BCC DEDE02 
RTS 

i 
s 

LDA tl 
5TA DED 
RTS 

I 
I 




LDY 5TA6E 
LBX JUHPTYPE 
BNE WIN 
RTS 

i 



LDA SPTAB2,Y 
CUP #204 
BNE NDTFLY2 
J 

LDA FLYflQUE 
BEQ N0TFLY2 




m m i n g 



most games this will not 
suffice. For this reason I have 
detected collisions by 
comparing ihe X and Y co- 
ordinates of the Frog and the 
other characters. 

'ROADCHK' is the first 
routine to be called. This 
checks if theFrog issitting in a 
puddle. The code from the 
start 10 'CHKfT' is used to 
ascertain that the Frog is 
sitting down. To check this 
the current sprite definition Is 
found — if this is equal to 200 
then the co-ordinates are 
checked. 



To see whether the 
characters underneath him 
are puddle ones, we must first 
find the position of the 
relevant characters. Remem- 
ber that the first visible sprite 
X co-ordinate is 31 and that 
the frog graphics start 17 
pixels into the front sprite we 
must subtract 48 from the X 
position. If we divide this 
value by eight (the width of 
one character rn pixels) then 
we have the X character 
position of the Frog. 

'LOOP31' checks to see if 
ihe next seven characters are 



puddles or not, and if they are 
we go to 'GOTIT'. At this 
point we decrease the delay 
'RDDEDEL' to reduce the 
damage sustained for 
each contact, then if this has 
reached zero we reduce the 
'FOOD' left, 

BfKECHK' is ;d very simple 
check. We take the 
Frenchman's position, add 48, 
and store this in SAC. If the 
frog's X position is Jess than 
this, he is dead. 

FLYCHK' follows the 
same comparisons, with the 
addition that the Frog must 



be jumping, and if a collision 
takes place, the Fly's position 
is reset to the start again, 

AVARS' transfers the 
variable block to the end of 
the program in order thai they 
can be retrieved at thestartof 
a new game. r RVARS' does 
exactly the opposite, and is 
called in 'FINAL J to reset all 
variables to their original 
values. 

The final routine is 
BRDCHK' which operates in 
the same way as 'FLYCHK . 

Next month — frills. 



13140 


i 
f 


13400 


■ 


14060 REMAIN 


LDY ISTARTti 


13150 




13610 


LDfl IVARE1l255 


14070 


JHP L00W7. 


13160 


BNE H I TEST 
dul nit ts i 


13620 


STA tFE 


HOBO BRDCHK 




13170 




13630 


LDfl IVflHS/254 


14090 


; 


13100 


LDA TTAB1B Y 

l. ifn ji i no i o f I 


13640 


STfl IFC 


14100 


LDY STAGE 


13190 


GLC 


13650 


IDA iFlNlSHts255 


14110 


LDX JUMPTYPE 


13200 


ADC 120 


13660 


STfl IFD 


14120 


BNE JUHPIN2 


13210 


CMP FLYJL0 

win ■ k 1 n k U 


13670 


LDfl #F3NISPf256 


14130 N0TBRD2 


RTS 


13220 


BCS H0TFLY2 


13660 


STfl tFE 


14140 


i 


13230 


CLC 


13690 


LEX 13 

fa If fl T J 


14150 JUNPIN2 




13210 


ADC 115 


13700 


LDY 10 


14160 


; 


13250 


BCS HI TEST 


13710 L00P36 




14170 


LDA SPTAB2 t Y 


1 3-260 


CMP FLULD 


13720 


LDA (tFfi) Y 


14160 


CMP #204 


13270 


ICC H0TFLV5 


137 JO 


STfl f f FD) V 


14190 


BNE NDTBRD2 


13.280 


i 


13740 


DEY 


14200 


* 


1 3290 VESFLY 


IDA 10 

km If fl W V 


13750 


BNE LD0P36 


14210 


LDfl BRDMDVE 


13300 


win rt. M lUTt. 


13740 




14220 


BED NDTBPC2 


US10 


LDA 11 

kirn w i 


13770 


INC IFF 


14230 


; 


13320 

1 If HP mm ¥ 


STfl FLVJH1 


137G0 


BEt 


14240 


LDfl BRDIHI 


1 3330 


LDA 1255 


13790 


BPL LDQP^i 


14250 


BNE HITEST2 


13340 

1 v J T U 


STfl FLVJLO 


13G00 




14260 


LDA JtTABlB.Y 

mm mr D ri 1 n w k mm | 1 


13-150 


JSR PftllTFLY 


13810 


1 
1 


14270 


CLC 


13560 


LDfl W 


13B20 RVARS 


142B0 


ADC 120 


13370 


ST A FDUD 

Mir" t hi V |r 


13B30 


1 
1 


14290 


CWP BRDKLD 


133BO 


STfl F0QD+1 

Win 1 M mr i- 1 + 


13B4Q 


LDA tUAK5L755 


14300 


BCS RQTB9D2 


13390 


I DT i? 

LUf. fl L 


13150 


STfl IFB 


14310 


CLC 


13400 


JSR L00P25 


13B60 


LDA IVAR5/256 


14320 


ADC #15 


13410 


1 


13870 


STA IFC 


14330 


CMP BRDKLD 


U4ZQ FIWFLY 


RTS 


1 J Boy 


LDfl 4FINI5H|<255 






13430 


! 


13890 . 


ST A IFD 


14350 


1 


13440 


1 


13900 


LDfl #FiNISH/256 


14360 YE5BRD 


LDfl tl 


13450 H1TEST 


13910 


STA tFE 


14370 


BTA DEO 


13160 


\ 


13920 


LDK 13 


14310 


RTS 


13470 


LDA ITAB1B, Y 


13930 


f 


14390 


; 


15*80 


CAP If EB 


13940 


LDY *0 


14400 H1TEST2 




13490 


BCC FINFLY 


13950 L00P37 




14410 


i 


13500 


LDA FLYJfLO 


13960 


LDA «FD),¥ 


14420 


LBA UAB1BJ 


13510 


CUP 120 


13970 


STfl tlFB),¥ 


14430 


CMP IIEB 


13520 


BCC YESFLY 


139B0 


DEY 


14440 


BCC FINtRD , 


13530 


RTS 


13990 


mt UJ0P37 


14450 


LDA BRDKLC i 


13540 


! 


14000 


INC tFE 


14460 


CMP 120 ( 


13550 


! 


14010 


INC tFE 


14470 


BCC YESBRD 


13560 


1 


1402O 


DEI 


14410 FINBRD 


RTS 


13570 


i 


14030 


BEQ REMAIN 


14490 FINISH 




135B0 


i 


14040 


BPL LDDP37 


MSOO 


>EKD Q^A 


13590 5VAR5 




14O50 


RTS 






K Otton and A 
Adams add yet 



another dimension t o 
your computer. 




THE FOLLOWING PROGRAM 
is for use on files saved whilst 
using Teicom 64 (Your 
Commodore, AprH-May 
1986}. It provides an easy 
means of editing and 
changing a file with the 
choice to re&ave with a 
different, and perhaps, more 
appropriate name. 

AH the functions are 
available via the main menu 
ure 1) and perform the 
llowing tasks. 

View File 

This is a copy of the view file 
function found in Teicom 64. 
It allows the file to be viewed 
on the screen. 

Use t he space bar to pause 
the display and run-stop to 
exit back to the menu. 

Edit File 

This function gives access to 
the file (assuming one has 
been loaded in) and a I tows 
changes to be made. 

For example, a fiEe 
downloaded from a bulletin 
board could perhaps contain 
two pictures: {1) Snoopy, (2) 
pinup (see Figure 4). 

Using the cursor left/right 
keys you can step through the 
file. To step through at high 
speed cursor up/down 
should be used as this steps in 
blocks of 255 bytes instead of 
single ones. 

Delete and insert keys 
work the same as normal 
(although slower), however, 
for large deletes, Fl and F2 
come into there own. 

When the start of delete 
position is reached Press PI. 
"Delete from xxx" appears on 
the screen (where xxx = 
current position). Now step 
through to the end of delete 
position and Press fZ The 
portion between pressing F1 
and F2 is now deleted and the 
file is viewed from the point 
where F1 was first pressed. 

if an error was made when 
F1 was pressed it can be 
repressed to give a new start 
position ,F2 selection is final 
and cannot be changed. 



10 IFA=OTHENA«l:lQAD H EDIT0RC 

000-CEEB",B t l 

20 SYS49152 




2000 FQftL'OT023B!U*0:FDRD=D 

T015iSEADMI*CX+AiPQKM9152 

*LM+D,AiNEXTD 

2010 READAi I F AO C I TH-EMPR INT* 

ERROR IN UNE';2040+(LI10)!S 

TOP 

2020 NEKTL 

2040 DATA76, 207, 20 1,0, 157,0, 
46,232,200,230,32,68,229,32, 
15,201,1956 

2050 DA7A169,8,32,210,255, 16 
9, 14,32,210,255, 162, 0,189,11 
6, 192, 157,2170 

2060 DATA130,4, 189,135,192,1 

57, 170,4,189,134, 1«, 137,230 

,4,189,173,2289 

2070 DATA192, 137, 74,5, 189,1? 

2,192,137,134,5,189,211,192, 

157,234,5,2305 

20BO DATA1B9,23<I, 192, 157,58, 
6,189,249,192,137,138,6,109, 
12,193,157,2314 



2090 DATA219,6,189,31,193,15 
7,42,7,232,224,19,208,191,96 
,142,0,1975 

2100 DATA169,!, 157,0,216, 157 
,0,217,157,0, 210,157, 0,219,2 
32,224,2124 

2110 DATftO,20B,239,96,42,42, 
32,32, 69, 6B, 73, 04, 79,62,32,7 
7,1255 

2120 BATA69, 78,85,32,32, 42,4 
2,46,46, 46 , 46 , 46 , 4 6 , 46 ,46,46 
,794 

2130 DAIA46, 46,46,46, 46,46,4 
6,46,46,46,49,32,86,73,69,07 

2140 DATA32,70,73,76, 69,46,4 
6,46,46,46,46,70,49,50,32,69 
,864 

2130 DATA68,73,B4,32, 70,73,7 
6,69,46,46,46,46,46,46,70,50 
941 

2160 DATA51, 32,70, 73, 76,69,3 
2,76,69,78,71,04,72,46,46,46 
991 

2170 DATA46, 70, 31, 52,32,76,7 
9,65,68, 32,70,73,76,69,46,46 
,931 

2180 DATA46,46,46,46, 70,52,5 



3,32,03,65,86,69,32,70,73,76 
,945 

2190 D AT A69 , 46 , 46 , 46 , 46 , 46 , 4 
6,70,33,54,32,72,69,88,32,94 
, 89*? 

2200 DATA79,32,66,63,83 1 73 P 6 
7,46,46,46,70,54,53,32,90,82 
,976 

2210 DATA73,78,B4,32,7Q,73,7 
6,69,46,46,46,46,46,70,55,56 
,966 

2220 PATA32,69,B8,73,84,32 l e 
4,79,32,66,65,83,73,67,46,46 
,1019 

2230 MTA70,36,255,32,6B,22? 
,173,0,48,208,20,160,193,169 
,205,32,1918 

2240 DATA30, 171,160,193, 169, 

105, 32,30, 171,32,228,255,240 

,251,96,169,2412 

2250 DATAQ, 133, 251, 169,48, 13 

3,252,32,94,192,160,0,177,25 

1,208,3,2103 

2260 DATA76, 165, 193,32,210,2 

55,32,133,193,32,117,193,230 

,251,208,2,2322 

2270 HATA230,252,76, 92, 193,1 

69,20,141,234,193,160,255,13 

6,208,253,206,2818 

2260 DATA234,193,2QB,246,96, 








32, 228, 255,240,11, 201,3,208, 
3,76,162,2396 

2290 DATA 193, 201 ,32,240,1, 96 
,32,228,235,201,32,208,1,96, 
201, 3,20213 

2306 DATA2<>9,244 5 104, 104,96, 

1^193,169,213,32,30,171,16 

0,193,169,185,2436 

2310 DATA32,3Q, 171,32,228,25 

5,240,251,96,13,17,17,17,32, 

80,82,1593 

2320 DATA69, 83, 83 ,32,65,78,6 
9,32,73,69,89,32,34,17,17,32 

,m 

2330 DATft32 l 7B,79,32,70,73,7 
6,69,32,34,13,13,32,69,76,68 
,846 

2340 DATA32, 79, 70, 32,70,73,7 
6,69,32,34,0,0,0,170,4,190,9 
31 

2350 BATA85,255, 169,0, 133,25 
1,169,46,133,252,160,0,177,2 
51,240,9,2332 

2360 UATA230,251, 208,2, 230,2 

52,76,252,193,165,251,141,19 

Z, 194, 165,252,3054 

2370 SATA141, 193, 194,96,32, 2 

42,193,32,66,229,160,194,169 

,196,32,30,2201 

2360 DATA 171, 162, 0,169, 40, 32 

,205,169,32,145,194,169,48,3 

2,159,194,1949 

2390 DATA169,0,32,159,194,16 

0,194,169,216,32,30,171,174, 

192,194,173,2259 

2400 DATA1 93, 194,32,205,169, 

32,145,194,173,193,194,32,15 

9,194,173,192,2494 

2410 DATA194, 32, 159, 194,160, 

195,169,6,32,30,171,36,169,3 

,237,192,1999 

2420 DATA194, 141, 194,194, 169 

,159,237,193,194,141,195,194 

,174,194,194,173,2940 

2430 DATA195, 194,32, 205, 189, 

32,145,194,173,195,194,32,15 

9,194,173,194,2500 

2440 DATA 194, 32, 159,194, 160, 

193,169,165,32,30,171,32,228 

,255,240,251,252! 

2450 DATA96, 169,32,32,210,25 

5,32,210,255,169,36,32,210,2 

55,96,72,2161 

2460 DATA74,74, 74,74,201, 10, 
144,2,105,6, 103,46,32,210,25 
5,104,1519 

2470 DATA41, 13,201, 10, 144,2, 
105,6,105,46,32,210,255,96,0 
,0,1270 

24B0 DftTA0,46,3,lll,5,29,17, 
17,63,94,65,62,84,32,65,68,7 



2490 0ATA68, 82, 69, 63,63,32,3 
2,34,13,29,17,17,69,78,68,32 
,B06 

2500 DATA65, 68,69,62,69,83,8 
3,32,32,32,32,34,13,17,17,32 
,759 

2510 DATA94,79,54,65,76,32,6 
t, 99, 84, 69,63,32,32, 32,32,34 
973 

2520 DATA19,34,19,36, 36,34,1 
3,17,17,32,73,78,83,69,82,64 
,726 

2530 DATA63, 32, 76, 69, 70,64,3 
2,32,32,34,32,34,13,17,17,32 
,689 

2540 DATA84,79,84,65,76 } 32,6 
6,99,64,69,83,32,32,32,32,34 
,973 

2550 DATA19,34, 19,36,36,34,1 
3,17,17,32,73,78,63,69,82,84 
,726 

2560 DATA83,32,76,69,70,B4,3 
2,32,32,34,170,169,48,133,25 
2,169,1485 

2570 BATA4, 133,251,169,8,133 
,254,169,1,133,253,160,0,177 
,251,240,2336 

2580 DATA46,201, 13,240,64, 14 

1,246,195,200,177,251,141,24 

5,195,32,174,2561 

2590 DATA195, 173,247, 195, 160 

,0,145,253,24,165,251,105,2, 

133,251,165,2464 

2600 DATA252, 103,0, 133,252,2 

4,230,253,208,2,230,254,76,9 

1,195,24,2329 

2610 DATA165,253, 105,2,133,4 
5,165,254,105,0,133,46,169,0 
,200,145,1920 

2620 MTA253, 200, 145,253,96, 
230,251,208,2,230,252,76,91, 
195,169,0,2651 

2630 DATA141,247, 195, 173,246 
,195,201,58,144,15,41,13,24, 
105,9,10,1619 

2640 MTAlO,iO,lO, 141, 243, 19 
5,76,210,195,41,15,10,10,10, 
10,141,1327 

2650 DATA243, 195, 173,245, 195 
,201,56,144,11,41,15,24,105, 
9,141,244,2044 

2660 DATA195,76,233,193,4L,1 

5,141,244,195,173,244,193,13 

,243,195,141,2539 

2670 0^^247,195,96,96,14,65 

,93,110,65,255,85,95,16,255, 

85,32,1844 

2680 DATA231,253,173,149,197 
,162,1,201,84,240,2,162,6,16 
0,0,169,2194 



2690 DATA1, 32, 196, 253, 169,17 
9,160,197,32,30,171,162,13,1 
42,157,197,2064 
2700 DATA32,243, 196, 192,0,20 
B,7,173,149,197,201, 84,206,2 
42,173,149,2454 
2710 DATA197, 201, 68,208,66,1 
69,64,141,20,2,169,46,141,21 
,2,169,1686 

2720 0ATA58, 141,22,2, 160, 0,1 
85,0,2,153,23,2,200,204,155, 
197,1504 

2730 DATA209, 244, 169,44,153, 
23,2,169,80,153,24,2,173,148 
,197,201,1990 

2740 DATA83, 208, 12, 169,44,15 
3,25,2,169,87,153,26,2,200,2 
00,200,1733 

2750 DATA20O,20O,2OO,2OO,76, 

138,196,172,155,197,240,14,1 

60,0,165,0,2333 

2760 HATA2, 153,20,2,200,204, 

135,197,206,244,132,162,20,1 

60,2,32,1913 

2770 DATA1 89, 255, 169, 160,133 

,178,96,169,76,141,148,197,1 

69,191,141,0,2412 

2780 DATA2,32 I 255, 195, 169,0, 

162,0,160,48,32,213,253,176, 

41,96,1836 

2790 DATA169,83,141,14B,197, 
169,191,141,0,2,32,255,195,1 
69,0,133,2023 

2800 DATA25L, 169, 49, 133,252, 

174,151,197,172,130,197,169, 

251,32,216,253,2617 

2610 DATA 176, 6, 32, 163,255,20 

8,1,96,32,231,255,169,125,16 

0,197,32,2155 

2820 DATA30,171,169,183,160, 

193,32,30,171,32,237,196,96, 

32,226,255,2217 

2830 DATA240, 251, 96, 142,154, 

197,232,169,46,32,210,255,20 

2,224,0,208,2656 

2640 DATA248, 174, 154, 197,232 

,169,157,32,210,255,202,224, 

0,248,249,169,2879 

2850 0ATA32, 162,0, 157, 1,2,23 

2,224,20,206,248,160,0,140,1 

33,197,1936 

2660 DAT Al 69, 164,32,210,255, 

169,137,32,210,255,32,226,25 

3,240,231,172,2831 

2870 DATA133 I 197,141,152,197 

,169,46,32,210,235,169,137,3 

2,210,235,173,2548 

2690 DATA132,197, 201, 13,240, 

45,201,20,208,13,192,0,240,2 

07,136,169,2234 

► 



Communications 



Run-stop will place an end 
of file marker (chequered 
flag) at the position .above the 
arrow, this point cannot be 
passed until ir is over written 
with a space or character. 

Shifted run-stop will exit 
to the menu. Pressing any 
valid key will overwrite the 
orrginal character above the 
arrow and then step on to the 
next. 

Remember in this section 
an up arrow (]} denotes a 
return and can affect both the 
printout and viewfile displays. 



File Length 



fs the current file's 
st a rt /end address in 
decimal/hex and the number 
of spare bytes available 
should you wish to type in 
more details. 



Load File 

Fairly obvious this one r but it 
should be noted that only one 
error message is displayed for 
both disk and tape regardless 
of the actual error. It is 
"ERROR LOAD/SAVE" and 
could be any fault from 'file 
not found' on disk to the tape 
stop key being pressed on 
tape player. 

The filename must be 
known, although the file 
symbol will be placed in front 
automatically as it is inTekom 
64. 

Save File 

This will resave the current 
file up to the chequered end 
of file marker. Any alterations 
made in edit mode (option 
two) will be saved and the 
length of file i iin lie m c a<{r 
longer or shorter by moving 
the end of file market. This 
allows one log file to be split 
into shorter ones with only 
the required information left 
in them. 

Hex to Basic 

If a hex file has been 
downloaded (Figure 2) it 
should be edited so that the 
first digit is at current position 
zero. An end of file marker 
should be placed at the end of 
the hex. 

By selecting option six, the 
hex will be converted to 
ASCil and placed at 2048 
onwards to build up a Basic 
program in memory. On 



completion the program exits 
to Basic and the new program 
can be listed or saved as 
normal. 

Print File 

This h an option to print out 
the new edited file for a hard 
copy. Again no check is made 
to bee if the device is present. 
A choice of printer is given 
when the program is first 
started up. 

Exit to Basic 

This one speaks for itself. 
Restart FILE EDITOR with 
SY549152. 

Loader 

For people using an 801/803 
printer, only lines 10 and SO 
are needed. 1520 users should 
enter the other lines 
depending on their require- 
ments. The option of device 
four for 1520 is only for those 
with the modified 1520. 

10 IF A = 0 THEN A = 1 : LOAD 

' FILE EDITOR" ,8,1 

20 X - ?:REM 6 OR 4 FOR 

DEVICE NUMBER 

30 OPEN 6,X.6:PRINT# 

6,1:CLOSE6:REM SET LOWER 

CASE /SHIFTED UPPER CASE 

40 OPEN 3,X,3;PRINT& 

3,4:CLOSE3: REM SET To W 

COL MODE 

50 SYS 49152 



Figure 1 

Main Menu 

\) VIEW FILE F1 

2) EDIT FILE F2 

3) FILE LENGTH f3 

4) LOAD FILE ...... F4 

5) SAVE FILE . f5 

6) HEX TO BASIC F6 

7) PRINT FILE ♦ F7 

8) EXIT TO BASIC F8 



Figure 2 

Hex Example 

f ROM,., Type P to Pause, S la 

Stop, "H0801000A2A2 A2A2 

A2A2A2A2A2A2A2A- 

EDIT TO. 0801000A2A2A2 

A2A2A2A2A2A2A— 



Note 

Select option 6 and then save 
or lisi as normal. 



2890 DATA157, 32,210, 255,76, 2 
9,197,41,127,201,32,144,192, 
201,157,197,2251 
2900 0ATA24O, 187, 173, 152,197 
,153,1,2,32,210,255,169,0,13 

3,212,200,2316 

2910 1^76,29,197,200,140,1 
35,197,169,13,32,210,255,94, 
147,32,17,1965 

2920 0ATA69, 62,82,79,32, 32, 7 
9,78,32,83,65,86,69,47,76,79 
,1120 

2930 DATA48,4B,5B f 34, 76,68,0 
,0,13,3,15,4,3,15,61,48,542 
2940 0ATA56,B3,48,4B, 32,32,3 
2,32,32,32,32,32,32,32,32,32 
1 621 

2950 DATA32, 34,147,5,70,73,7 
6,69,32,78,45,77,69,32,34,32 
,925 

2960 1ATA32, 32,32,0, 0,170,0, 
170,0,170,19,17,17,17,17,17, 
710 

2970 DATA17, 17,17, 17,29,29,2 
9,29,29,29,29,29,29,29,83,69 
,510 

29BQ 1^76,69,67,84,32,84,6 
% 80, 69, 32,79,62,32,66,73, 83 
,1075 

2990 DATA75, 32,63, 13, 13, 13,2 
9,32,32,32,32,32,32,32,32,32 
,526 

3000 DATA32,32,32,32,69,7B,8 
4,69,82,32,84,32,79,62,32,48 
919 

3010 0ATA34, 19,17, 17, 17,29,3 
2,32,32,32,32,32,32,32,32,32 
,453 

3020 DATA32, 32,83, 69,76,69,6 
7,64,32,80,82,73,78,84,69,62 
,1092 

3030 UATA13, 29,32,32, 32, 32, 3 
2,32,32,32,32,32,32,32,45,45 

,516 

3040 DATA45, 45,45,45,43,45,4 
5,45,45,45,43,45,13,13,29,32 
627 

3050 MTA32,32 ( 49, 46,46,36,4 
6,49,47,36,48,51,32,32,32,32 
,686 

3060 BATA40, 49, 53, 50,53, 41,1 
3,13,29,32,32,32,50,46,46,49 
,628 

3070 1^53,30,48,32,68,49,8 
4,32,54,32,40,80,82,73,78,84 
,961 

3060 DATA69, 82,32,80,76,79,8 
4,64,69,82*41,13,13,29,32,32 
897 

3090 DATA32, 31, 46, 46,49,53,5 



0,46,32,68,69,86,32,52,32,40 
786 

3100 DAT A45, 43, 45, 45, 45,68,7 
3,84,84,79,45,45,45,45,45,41 
,879 

3110 8ATA13, 13, 13, 13,29,32,3 
2,32,32,32,32,32,32,32,32,69 

,470 

3120 OAT A78, 84, 69, 62, 32, 49, 4 
4,50,32,79,62,32,51,46,34,20 
8,1052 

3130 ^32,30,32, 41 ,32, 82,4 
9,84,85,52,78,32,32,32,32,32 
,827 

3140 DATA32, 32,32, 102,32,61, 
32,49,78,66,32,79,70,32,70,7 
3,894 

3150 DATA74,69 ( 32, 32, 102,255 
,255,255,255,255,255,255,255 
,255,255,255,3114 
3160 DATA255 , 30 T 255 , 255, 255, 
255,255,255,255,255,255,255, 
255,255,255,255,3655 
3170 DATA255,255,255,255,32, 
33,34,35,36,37,36,39,40,41,4 
2,43,1470 

3180 0ATA44, 45,44,47,46, 49,5 
0,31,52,53,54,33,56,57,56,59 

,624 

3190 DAT A40, 4 1,62, 63,0, 1,2,3 
,4,5,4,7,8,9,10,11,312 
3200 BATA12, 13,14, 15, 14, 17,1 
9,19,20,21,22,23,24,25,26,27 
312 

3210 DATA28, 29, 30,31,94,65, 6 
6,67,68,69,70,71,72,73,74,75 

3220 DATA74,77, 76,79,80,81, 8 
2,83,84,85,86,97,68,69,90,12 
3 1366 

3230 DATA124,125,124,127,126 
,129,130,131,132,133,134,135 
,136,137,138,139,2104 
3240 DATA140, 141, 142,143, 144 
,145,146,147,148,149,150,151 
,152,153,154,155,2360 
3250 DATA154, 157, 158,139, 140 
,161,162,143,164,165,166,167 
,148,169,170,171,2616 
3260 UATA172,173,174,175,17& 
,177,178,179,160,161,182,183 
,184,185,186,187,2872 
3270 DATA188 1 189,190,191,192 
,45,66,67,66,69,70,71,72,73, 
74,75,1720 

3260 flATA76,77,78,79,80,81,8 
2,63,84,85,86,87,88,89,90,21 
9,1464 

3290 DATA220,221,222,223,224 
,225,226,227,226,229,230,231 



,232,233,234,235,3140 
3300 DATA236,237,238,239 } 240 
,241,242,243,244,245,246,247 
,248,249,250,251,3696 
3310 DATA232 I 253,254,253,255 
,235,255,255,255,255,253,255 
,255,255,235,255,4074 
3320 1ATA255,13,255,255,255, 
255,255,253,255,255,235,255, 
253,235,255,255,3638 
3330 DATA255,255,255,255,32, 
33,34,35,36,37,38,39,40,41,4 
2,43,1470 

3340 MA44, 43,46,47,46, 49,5 
0,51, 52, 53,54, 55,56, 57,5B,59 

,824 

3350 DATA60, 41,62,63,44,65,6 
6,47,68,49,70,71,72,73,74,75 
,1060 

3340 DATA76,77,78,79,60 P 81,8 
2,33,64,85,86,67,86,69,90,91 
,1336 

3370 BATA92,93 f 94,95,0,65, 46 
,67,68,69,70,71,72,73,74,75, 
1144 

3380 DATA76, 77,78, 79,80,61,6 
2,83,64,85,86,87,68,69,90,91 
,1336 

3390 DATA92, 93, 94, 95,255,0,0 
,255,255,255,255,255,255,255 
,255,255,2924 

3400 DAT A255, 255, 255, 255, 255 
,255,255,255,255,255,255,255 
,255,255,255,255,4080 
3410 DATA255,255,255,255,32, 
255,255,255,255,255,255,255, 
255,255,255,255,3857 
3420 DAT A 255, 255, 25 5, 255, 2 55 
,255,255,255,255,255,255,255 
,255,255,255,255,4080 
3430 DATA253,255,255,255,255 
,193,194,195,196,197,198,199 
,200,201,202,203,3453 
3440 DATA204,205,206,207,208 
,209,210,211,212,213,214,215 
,216,217,216,255,3420 
3450 DATA255,255,255,255,255 
,255,255,255,255,255,255,255 
,255,255,255,255,4080 
3440 DAT A255, 255, 255, 255, 255 
,235,255,255,235,255,255,255 
,255,235,255,255,4080 
3470 DAT A2 55 , 253 , 255 ,255,255 
,255,255,255,255,255,255,255 
,255,253,255,255,4080 
J480 DATA255,255,255,255,240 
,163,201,131,208,1,94,201,15 
7,206,26,32,2684 
3490 DATA94, 192, 162,0, 169,42 
,157,0,4,157,192,7,232,224,4 



), 209 t 1860 

5500 DATA245,169,*C>133,251 f 

1^,4.133,232,169,42,140,0,1 

45,251,1*0,2323 

3310 DATA39, 145, 251, 165,251, 

24,105,40,133,231,165,252,10 

5,0,133,252,2311 

3520 DATfll65 t 252,20i t 7,209,2 

27,143,251,201,192,208,221,9 

201, 201,32,2828 
3530 5^^73,195,201,201,49, 
206,3,76,100,201,201,50,208, 
3,76,109,2054 

3540 DATA201, 76,1 IB, 20 1,169, 
4,li2,4 l 160,7,7fii,127, 201,149 
,4,162,1841 

3350 DATA6, 160, 0,74, 127, 201, 
169,4,162,4,160,0,76,127,201 
,32,1505 

3560 DATA!86,255.169 t 0,32,lB 
9,253,32,192,255,169,0,133,1 
04,149,49,2190 

3570 EHTftl33, 107, 160, 0,177,1 

0^,240,23,141, 194,201, 162,4, 

32,201,255,2134 

35B0 DATA173, 194,201, 32,210, 

255,230,104,209,232,230,107, 

76,146,201, 162,2743 

3590 DATA4,32, 201,235,169,13 

,32,210,255,32,204,255,169,4 

,32,195,2062 

3600 DATA233, 94, 71,31,76,93, 
201,32,69,229,96,32,151,196, 
96,32,1775 

3610 DMA68, 229, 169,1,141,13 
*,2, 32, 129,203, 32,47,203,32, 
10,192,1624 

3620 DAT A32 ,226,255,240,251, 
201,133,206,9,32,51,193,32,1 
0,192,76,2143 

3630 DATA224, 201, 201, 137,209 

,9,32,124,202,32,10,192,76,2 

24,201,201,2274 

3440 DATA134,20&,9,32,20,194 

,32,10,192,76,224,201,201,13 

S, 208,9, 1BBB 

3450 DATA32,78,202,32,10,192 
,76,224,201,201,133,208,9,32 
,£2,202,1916 

3660 DATA32, 10, 192,76, 224, 20 
1,201,139,209,9, 32,111,202, 3 
2, 14, 192, 1971 

3670 DATA76,224,201,201,136, 
200,9,32,120,202,32,10,192,7 
6,224,201,2144 

36B0 DATA201, 140,209,3, 76,74 
,202,76,224,201*32,69,229,96 
,32,151,2013 

3690 MIAltt, 96, 32, 140,203,1 
69,0,160,1,143,253,230,233,2 
0B,2,230,231B 



3700 DATA254,165,253,141,151 

,197,165,254,141,150,197,32, 

174,196,96,32,2600 

3710 DATA75, 195, 32,4B, 229,10 

4,104,96,32,90,201,96,32,69, 

229,142,1803 

3720 DATA40, 169, 1,157,223,21 

7,169,96,157,223,5,202,209,2 

43,149,30,2309 

3730 DATA141, 29,4, 149,7,141, 

29,218,160,0,169,32,153,236, 

47,200,1735 

3740 0ATA192, 20,209, 248, 32,2 

23,202,169,47,133,252,169,23 

6,133,251,173,2699 

3730 DATA0,48,24O, 10,32, 191, 

203,32,140,203,32,208,203,96 
,162,0,1800 

3760 DATA199,31, 206, 157,244, 

5,232,224,9,208,245,160,206, 

149,40,32,2357 

3770 DATA30,171,I60,193,169, 

190,32,30,171,32,228,255,240 

,251,96,160,2409 

3790 DATAO, 169, 1,153,43,219, 

153,123,219,185,209,198,153, 

43,7,193,2059 

3790 DATA224, 198,153,123,7,2 

00,192,19,209,231,96,165,251 

,141,27,206,2442 

3900 DATA165,2S2, 141, 26,206, 

173,27,206,24,105,20,170,173 

,26,206,105,2025 

3910 DATAO, 141,26,206,56, 233 

,48,141,26,206,32,205,189,16 

9,32,32,1742 

3920 DAIA210, 255,32, 210,255, 

32,210,255,32,210,255,32,210 

,255,96,32,2581 

3830 DAT A 15, 201 ,169 ,202, 160, 

197,32,30,171,32,229,255,240 

,251,201,84,2466 

3840 DATA240,4,201,69,209,24 

3,141,149,197,32,49,229,32,1 

3,201,169,2197 

3950 DATA!?, 160,199, 32,30, 17 
1,32,229,255,240,231,201,49, 
209,3,76,2151 

3860 DATA109, 203, 201,50,208, 

3,74,109,203,201,51,209,233, 

141,195,201,2392 

3970 DATA96, 165,251,24, 105, 2 

0,141,23,206,163,252,103,0,1 

41,24,206,1926 

3980 DATA96, 162,0, 169,0, 157, 

0,48,232,208,250,96,169,49,1 

33,254,2022 

3890 DATA149,0, 133,233, 160,0 
,177,233,240,9,230,233,209,2 
,230,254,2371 

3900 DATA74,150, 203, 145,253, 



141,17,206,165,254,141,16,20 

6,56,173,17,2239 

3910 DATA206,233,20,141,l9 t 2 

06,173,16,206,233,0,141,19,2 

06,96,160,2074 

3920 DATAO, 177,251, 170, 199,2 

44,198,153,224,3,200,192,40, 

20B, 242, 96, 2589 

3930 DATA169, 144, 160,206, 32, 

30,171,32,251,202,169,170,16 

0,206,32,30,2164 

3940 DATA171, 174, 17,206, 173, 

16,206,56,233,46,32,205,199, 

169,32,32,1939 

3950 DAT A210, 235, 32, 210, 253, 

32,210,255,32,210,255,169,19 

4,160,206,32,2717 

3960 DATA30, 171, 169,3,56,237 

,17,206,170,169,159,237,16,2 

06,142,29,2017 

3970 &ATA2Q6, 141,29,204,32,2 

05,189,169,32,32,210,255,32, 

210,255,32,2234 

3990 DATA210,255,32, 210,255, 

32,210,255,32,228,235,240,16 

3,201,131,208,2917 

3990 DflTAl,96,201,157,208,26 

,165,252,201,47,208,6,165,25 

1,201,236,2421 

4000 DATA240, 11,165,251,208, 

2,198,252,199,251,32,191,203 

,74,208,203,2689 

4010 DATA201, 29,208,38, 165,2 

52,201,159,208,6,145,251,201 

,3,240,23,2350 

4020 DATA165,252,205,19,206, 

206,7,165,231,205,19,204,240 

,9,230,251,2637 

4030 DATA208, 2,230,252,32, 19 

1,203,76,209,203,201,149,209 

,82,173,29,2444 

4040 DATA206,20B,5, 173,28, 20 

6,240,69,165,251,24,103,19,1 

41,13,206,2061 

4050 DATA165,252, 103,0,141,1 

4,206,169,159,133,234,169,3, 

133,253,160,2316 

4060 DATAO, 177,253, 160, 1,145 

,253,165,253,208,2,198,254,1 

99,253,165,2615 

4070 QATA2S4, 205, 14,206,209, 

233,165,253,205,15,206,209,2 

26,169,32,140,2759 

40BO DATA20, 145,251,32, 191,2 

03,32,140,203,169,0,133,198, 

76,209,203,2204 

4090 DATA201,133,20B,2B,165, 

251,141,20,206,165,252,141,2 

1,206,169,75,2382 

4100 9ATA160,206,32,30,171,1 

49,235,141,30,204,32,251,202 



,76,209,203,2372 

4110 DATA201, 137,208, 107, 173 

,30,206,240,99,165,231,133,9 

7,165,232,133,2587 

4120 DATABB, 173,20, 206, 133, B 

9,173,21,206,133,90,56,165,8 

8,229,90,1940 

4130 DATA240,5, 176, 12, 76,92, 



At first the edit function 
(F2) view of a file may seem 
strange. Different boards 
send out an assortment of 
codes to make up a screen. 



Figure 3 

Note: *= return 

15-spares— WELCOME 
TO — 15-spaces— - 
- -15-spaces — TELCOM 64* 
Figure 3A 

— 1 5-spaces— W E L CO ME 
TO' 

— 15-spaces -TELCOM 64* 



Note 

The screen layouts shown in 
Figure 3 and 3A will both give 
the same result on screen. 
However, when viewed, the 
difference is quite consider- 
able. In Figure 3 there are 15 
spaces each side of 
WELCOME TO' then another 
15 to TELCOM 64' giving a 
total of 65 bytes. In Fig 3A the 
file only has 51 bytes as a 
return has been placed after 
the TO' which causes the 
cursor to return to the start of 
the next line. 

As already mentioned this 
will differ between different 
boards and viewing the file is 
the only way to know which 
method is being used. 



Figure 3A 

Type Ctrl X to Abort 
Download J NT —-snoopy 
data—- tttt 

' current position Os 1 current 
position 29 

Press F1 at current pos 0 and 
F2 dt current pos 29 the file 
will now look like 
l r T i — snoopy data— -TT ft 



Note 

By placing an end of file 
market () at the point shown 
and then saving the file our 
new file will only contain 
Snoopy. 

This procedure can be 
carried out as many times as 
required. 



Communications 



— 



205,56,1 tf»B7,229,B?,240, tip 
144,60,1933 

41 10 DATA lit) ,20, 177, 87 ,160, 2 
0 T 145,B?,230 S B7 5 208,2,230,06 
, 230, B?, 2522 

4150 SATA20S,2,230 T 90pUS,?D 
,201,159,206,230,165,89,201, 
3,208,224,2473 

4160 DATA173, 20,206,133,251, 

173,21,206,133,252,169,0,141 

,30,206,169,2253 

4170 DATA??, 160,206,32,30,17 

1,32,191,203,32,140,203,76,2 

06,203,201,2185 

41 BO DATA20, 208,50, 32, 140,20 

3, 165, 251, 133, 253, 165,252,13 

3,254,160,21,2440 

4190 DATA177, 253, 160,20,145, 

253,230,253,208,2,230,254,16 

5,254,201,159,2964 

4200 DATA2D9, 236, 165,253,20) 

,3,206,230,32,191,203,32,140 

,203,169,0,2474 

4210 DATA133, 198,76,208,203, 

201,3,208,15,169,0,160,20,14 

L 



5,251,32,2022 

4220 DATAHO, 203,32, 191, 203, 

76,208,203,201,17,208,16,32, 

113,203,173,2221 

4230 DATA24,206,20l,48,24O T 2 

,198,252,32,191,203,76,208,2 

03,201,145,2430 

4240 DATA208, 35,32,113,203,2 

38,24,206,173,24,206,205,16, 

206,240,5,2134 

4250 DATA176, 13,76,221,205,; 

73,25,206,205,17,206,176,2,2 

30,252,32,2215 

4260 DATA 191 ,203, 76,208,203, 

72,165,252,201,159,208,4,165 

,251,201,3,2564 

4270 DATA240,25,104,170,169, 

244,199,201,255,240,16,160,2 

0,145,251,230,2689 

4280 DATA251,20B,2,230,252,3 

2,191,203,32,140,203,76,208, 

203,0,0,2231 

4290 0ATAO,0, 0,0, 0,0, 0,0,0,0 

,0,0,0,0,0,32,32 

4300 DATA78,7?,32, 70, 73,76,6 



9,32,19,17,17,17,29,29,29,29 
,695 

4310 DATA29, 29,29,29, 29, 29,3 
2,32,32,32,32,32,32,32,32,32 
,494 

4320 DATA157,157 P 157,157,157 

,157,157,157,157,157,34,19,1 

7,17,17,17,1691 

4330 DATA17, 17, 17,32, 100,101 

,108,101,116,101,32,102,114, 

111,109,32,1210 

4340 DATA34, 19,17,17, 17,17,1 

7,17,17,32,32,32,32,32,32,32 

,396 

4350 DATA32,32,32,32, 32,32,3 
2,32,32,32,32,32,34,19,17,17 
,471 

4360 DATA17,29, 29, 29, 32,32,3 
2,32,32,32,32,32,32,32,34,0, 
458 

4370 DATA5, 19,17,17,17,32,99 
,117,114,114,101,110,116,32, 
112,111,1133 

4380 DATA1 15, 105, 116, 105,111 
,110,46,46,46,34,5,19,17,32, 



102,105,1114 

4390 DATA 108 ,101,32 ,101,1 !0, 

100,32,97,100,100,114,101,11 

5,115,46,46,1418 

4400 DATA46, 34,5, 19, 17,17,17 

,17,17,32,110,117,109,32,105 

,110,804 

4410 DATA 1 IS , 101, 114,116,115 

,32,106,101,102,116,46,46,46 

,34,234,234,1660 

4420 DATA234,234,234,234,234 

,234,234,255,186,27,160,0,10 

8,111,20,1,2514 

5000 REM umimimmni 

Dimmit 

5010 REM t READY TO SAVE C 
DOE t 

5020 REfl IflltttlttllflMMt 
nmtiillt 

5030 REH CHANGE ,8 TO ,1 IN 
LINE BELOW IF US1KE CASSETTE 

5040 PDKE43,0:PDKE44,192lPDK 
E45, HSiPDKEtt, 206! SAVE "EDIT 
□RC0O0-CE£B%a M 




Turfaa Nibble r 4.0 



Turbo NFbbhH- 4.0 
Turbo Nibble 4 0 



Turbo Nibbfer 4.0 
Turbo Nibble r 4 0 
Turbo Mbbtar 4.0 
Turbo Nibbter 4,0 
Turbo N^bbtar 4,0 
Turbo Nibbtor 4.0 



Turbo Nibbler 4.0 
Turbo Nlbbiar 40 
Turbo Nibbles 4.0 

Turbo Nibbler 4 0 

Turbo Nibbisr 4.0 



A big surprise! Now you can copy < 
speeds On a single track. 
The most weW known progr am in Europe. 
Cnpies u whoin rJisk in approximately tour 

rrmnules. 

By far, one ot the besl copy program 5 . 
wilhout using any hardware. With a 
comoiete new copy concept, copies errors 
20,2 1 .22,23 .24 £7. 29 also kiJIertrflChs, error 
clocks , wrong ID and flaps ben m<j the data 
Wocks. 

Completely sync orientated. 

Can be used with or** or two disk dn vas.. 

Coptesalsoix>n 1S41 formats. 

Copters up to 4 1 tracks. 

Copies single tracks. 

Has an integrated disk scan, for naif tracks, 

spaed and sync check. This is why Turbo 

Nibcler 4.0 can be used by anyone! 

Is operable by Moving a s<mple menu- 

Is indispensable tor making your security copy 

Has ari update service al a cosl of five 
pounds, with the return ot your dtsk 
Hevaewed in ine German magazines PUN 
October 19B5 and64"er. 
Turbo N ibtol w can be used with a 
Commodore 64 and a 1 S41 disk drive. 

CIS 



FILE MASTER *HEW* 



r F** Masiur is 3 nn* rJeveioped life copy program 
"Loadtng ties seven limes rawer 

r Wmuu1 Ifift u*m or any harrjwarn 

*Can be used wilh cmeor ii**> t541 n>s* O-iups 

"Easy 10 use menu ope^itfjn 

'Disk command a as y chdC* Option 

'ForCommodOfS 54 With 1 541 [>£k drive only C 13.00 

Complete ad and onry £23.00 

AJJ orders payable by cheque. mlema!ional postal order or international Money Order and 

sIxhjM be sent to 

EUROSYSTEMS 

For Data Security 
Verlengde Parkweg 6, 
6717GN Ede T Holland 
Telephone 0031-8380-32146 

Please add 1j!2 for handling and po#1as#- W(i s^nd to all countries In 

Europe 



ATTENTION 
AMERICANA 
SOFTWARE 

OWNERS DID 

you jmm 




If ytw did then you're toe 
lucky winner Of a free 
Americana product of your 
choice . ]) vou didn't or vimr 

Americana Same- wasn't one oi the many that included This 
(nutstandrnx uffui then ko out now and \my one - there's a lot ol them about 

For those lucky winners simply indicate the Americana #imc of your choice 
in the space klnw and scud it hi Americana Software and we'll 
forward your free same by ictum 



\.Tn mi jnj SaNwirc. 

linn in. 

Indvocriil l'rn<rr. 
Hcnc«p Niirrl. 
hifnni r.r. ham K U* 



LICENSED TO THRILL 

AMER CANA 



software 




Joe Bradley delves 



memory and looks at 



|prag r ams. 



. 



MANY NEWCOMERS TO 
computing may have bought a 
Plus/4 and have been dis- 
appointed that very fewarticles 
have been written for this 
machine. This article is for 
those new enthusiasts who 
wish to look into the machine 
and start writing machine code 
routines. 

There is some difficulty in 
obtaining a full memory map 
for the Plus/4 but this article is 
intended to help in making a 
start. 

First let us have a look at the 
different sections of the 
memory - owners of a Plus/4 
are fortunate here because the 
computer contains an inbuilt 
monitor which will help. 

If you wish to write mat nine 
code routines you must 
become familiar with the way 
the monitor works and the 
different commands that are 
available. 



The computer contains I wo 
different types of memory 
location, those that you can 
change, called Random Access 
Memory or RAM, and memory 
locations that are Read Only 
Memory or ROM, these arc 
used by the operating system 
and cannot be altered. 

Switch on your Plus/4 and 
type: 

MONITOR [RETURN] 

the computer will respond with 

MONITOR 

PC SR AC XR YR SP 
; FFFF OO FF FF FF F9 

or something similar. 

The abbreviations are: 



Now type: 

M0000 003F [RETURN] 

If a question mark is printed 
you have made an error in 
entry, probably you have typed 
letter O instead of a 0 (Zero 
number). 

If the entry was correct you 
will see displayed eight rows of 
numbers these are the 
numbers stored in the memory 
locations 0000 to OOJF. Note 
addresses are usually given in 
Hexadecimal code which 
counts in, units, 16s, 256s and 
4096s, Thus 003F is 3 X 16 and 
another is 15 i.e. 63 in normal 
decimal numbers. 

Each location can hold .3 
number from zero to 255 this is 
called a byte and is made up of 
eight binary bits' which can be 



PC Program 
Counter 

SR Status Register 



AC Accumulator 

the work horse of 

machine code rout 

routines 

XR X Register 

YR Y Register 

SP Stack Pointer 





This is the current address being 
processed by the computer. 
This contains six flags which give 
information about the current 
status of the processor. 



This gives the next free location on 
the stack which is a temporary 
age area used during processing. 



cither zero or one. More 
details of this may be read in 
any book of machine code. 

The block on the extreme 
right in reverse print is the 
ASCII dump of the code if it is 
possible to be printed. When a 
character cannot be printed it 
is displayed as a full stop (,), 

The highest address that can 
be read by the processor is 
SFFFF. The dollar sign shows 
that this is a hexadecimal 
number and is equal to {15 X 
40%)+ (15 X 256) + {15X16} + 15, 
In decimal this works out as 64 
X 1024 which is almost 64.000 
and is the reason most early 
computers were limited to 
64K (approximately). 



All the locations from 0000 
to 003F which are on the screen 
are RAM locations that you can 
change but only with care! The 
first 4K (actually 4 X 1024) bytes 
of memory are used by the 
operating system and problems 
can arise if you can change the 
value. Let's examine this in 
more detail. 

Locations 002B and 002C (43 
and 44 decimal) are pointers to 
the start of Basic. To find their 
values, read down the left hand 
side numbers to 0028 and then 
move right counting Q, 9, A, B, 
C. The $2B and $2C locations 
should contain the values of 01 
ia If you have not written any 
machine code then this is your 



first surprise in that addresses 
arc always stored in the 
computer in what appears to 
be the wrong order, what is 
called the Lo (Low) byte first 
and then the Hi (High) byte. 
The pointers tell us that the 
current start to a Basic program 
is $1001. 

Now let us try to alter these 
values. Move the cursor over 
the 01 at location $3B and 
change it to 06. Press 
[RETURN]. The value will now 
be changed and when we 
return to Basic the computer 
will take $1006 to be the start of 
Basic, 

Return to Basic by typing a 
letter X and then [RETURN], 



ADDRESS 
HEX 

SOO0O-S00O1 0-1 



soooft a 

$.0014-80015 20-21 
$(M)2B-$002C 43-44 
$002d-$002E 45-46 
S002F-S0030 
$0031 -$0032 
$0033- $0034 

$Q035-$003fc 
$0037~S0038 



System Memory Locations 

SYSTEM USE 
DECIMAL 

Input outpul chip 

Temp, Used in search and renumber 
routines 

Flag used in quote scan 
Temp-integer evaluation 
Start of Basic 
Start of Basic Variables 
Start of Basic Arrays 
End of Basic Arrays 
Bottom of strings 
String pointer 
Top of available memory 



47-40 
49- SO 
51-52 
53-54 
5S-56 



$0039-$Q03A 57-58 
$003B-$003C 59-60 



$QUJD-$0042 

$O0&3 

S0084 

$0085 

$00*6 

S0087 

SOOBtt 

$00 A B 

$00 AC 

$00AD 

$00 A E 

SOOAF400BO 
$00C8-$00C9 
$00CA 
$0100-$010F 

$0124-S01FF 
$0333-$03F2 



131 

132 

133 

134 

135 

I3fe 

171 

172 

173 

174 

17S-176 
200-201 
202 

254-271 

291-511 
819-1010 



$0509-$0512 

S0513-S051C 

$051 U -SO 526 

$0527-$0530 

407F8 

$1000 

$4000 



1289-1298 

1299-1308 

1309-1318 

1319-1328 

2040 

40% 

16384 



Current line number 

Pointers used in get 

character routine 

Pointers in ROM routines 

Graphic mode 

Colour Selected 

Multicolour 1 

Foreground colour 

No of columns - screen 

No of rows 

File length 

Logical file number 

Secondary Address 

Device number 

Pointer to file name 

Pointer current screen line 

Cursor column 

Area used to store string 

after number conversion 

STACK 

Cassette tape buffer 



Logical file numbers 

Primary device numbers 

Secondary addresses 

IRQ Keyboard buffer 

Monitor control for RAM/ROM 

Start of Basic Text 

Start of Basic Text 

when HIRES is being used. 



AVAILABLE 
FOR USE 

NO, Leave alone 
YES 

VES 
YES 

YES - but reset 

YES - but reset 

YES 

YES 

YES 

YES 

Only move down 
to protect memory 
YES 
YES 

YES 
NO 



Very useful to 
store 

short machine 
code. 



The computer prints READY 
and everything looks OK. 
However, enter a Basic line, 

say: 

1 PRINT (RETURN) 

Your screen will go haywire 
and nothing you do with the 
keyboard will bring back 
control. We say the computer 
has hung. Now we see another 
advantage of the Plus/4 over 
many other computers, it has a 
RESET key. This key is at the side 
next to the ON/OFF switch. 
Press this small button and the 
computer will be reset without 
switching off. Later when you 
are developing machine code 
routines your computer may 
sometimes hang but you will be 
able to keep your programs 
intact if you hold down the 
RUN/STOP key while you press 
the RESET button. (A very 
valuable feature which you will 
learn to treasure). 

Your computer is now reset 
and you now know (hat some 
parts of RAM cannot be altered 
without thought! As you 
develop your machine code 
expertise you will need to 
know which locations you can 
use without dire consequen- 
ces. The abbreviated table of 
memory locations from 0000 to 
S0FFF shows some that I have 
found useful, a safe rule is to 
restore the original value after 
use. 

Consecutive locations in 
the region $0000 to $00FF are 
particularly valuable - this area 
is called Zero-Page because the 
Hi byte of these addresses is 
zero. Consecutive bytes in zero 
page are often used as pointers 
in machine code routines e.g, 
LDA <$3B) P Y (ells the computer 
to look at $3B for the Lo byte of 
an address, look at $3C for the 
Hi byte, add the value of the Y 
register to the address 
obtained and then load the 
accumulator with what it fftHds 
at the calculated address. 

We have seen that Basic 
normally starts at $1001 but if 
you type 

GRAPHIC! [RETURN] 

The screen will show a 
haphazard pattern because 
you will have moved into the 
High Resolution mode. This 
mode takes an extra 12K of 
RAM memory a n d the 
computer gets this by moving 
the start of Basic up to $4001. 
Even though you may not be 
able to see on your screen 



which key you are pressing, 
carefully type: 



GRAPHICO (RETURN| 



to the 



and you will return 
normal screen. 

So we see that the operating 
system takes either $1000 
(appro* 4K) at the bottom of 
RAM for normal Basic or $4000 
(approx 16K) for high resolu- 
tion graphics. 

What about the top of 
RAM? Well, apart from a small 
area frorn$FDOQto$FFFF which 
is again used by the system, the 
rest of RAM is available for 
Basic programs. The amount of 
memory from $1000 to $FCF F is 
60671 and this is the number 
that appears on the screen at 
first power up, 

However, to work all the 
Basic system of the computer, i1 
needs another 32K of memory 

- the ROM. Where does this go 

- we already know thai the 
computer can only read 64K of 
memory and it looks as though 
this is all taken by RAM, What 
happens is that the ROM for 
the operating system has 
addresses from" $8000 to $FFF. 
So there are two different bytes 
of memory that have the same 
address one byte in RAM and 
another byte in ROM. When 
the computer is working it 
needs a switch between RAM 
and ROM so that the correct 
byte is read, 

Different areas of memory 
are called memory banks and 
we need banking routines to 
switch different banks in or 
out. 

The Plus/4 memory map 
mav be illustrated by Diagram 
1. ' 



but a system call to this part of 
memory would result in a ROM 
routine being entered at an 
unusual point and execution 
continued from this point. 
(Execution usually means death 
of the computer in this case - it 
will probably hang!) 

The inbuilt monitor 
TEDMON allows you to display 
memory locations or dis- 
assemble either RAM or ROM. 

Let us try some examples. 
Type and enter this Basic 
program: 

10 SA=992 

20 FORN0to9 

30 READX:POKE(SA+l) r X 

40 NEXT 

50 DATA 162,26,136.157,200,12, 
202,208,249,96 

This is the type of program that 
appears in this and other com- 
puter magazines. The numbers 
in the data statement are 
POKED into memory one by 
one starting at location 992 if 
the program is RUN. 

The simple machine code 
program following will be 
entered at $03E0 which is in the 
Tape Buffer area and thus safe 
from corruption, 

03EOA21A LDX#$IA 
03L28A TXA 
03E39DC 8 0CSTA $CK ( il.X 
03E6CA DEX 
03E7D0F9 BNE $03E2 
03E9 60 RTS 



Let tjs look at this in detail. 
The first command loads or sets 
the X register to $1A which is 
the same as 26, the number of 
letters in ihe alphabet. The 
command TXA transfers the 



Memory Area 

SFD00 - SFFFF 
$8000 - $FCFf 

$4000 - $7FFF 
Si (MM) - S3FFF 



$0000 - $0FFF 



Diagram 1 

RAM 



ROM 



Banking Routines Operating Routines 
Available for Basic Operating Routines 

BASIC ARFA 
Either BASIC 
or HIGH RES, 
GRAPHICS 
RAM used by system 



When first switched on the 
computer has access to RAM 
memory bank $0000 to $7FFF 
and ROM $8000 to SFFFF. How- 
ever the PEEK and POKE 
commands will always access 
RAM. A machine code 
program could be POKED to 
the top of RAM (below SFDOOl 



value of X, which is 26, to the 
accumulator so both X ,m<! A 
are now 26. The location $0CC8 
is the initial or zero column of 
the sixth row in the screen 
memory. The instruction STA 
$0CC8,X stores A in location 
$QCC8 plus the value of X 
which will be column 27 of row 



six (27 because the initial 
position corresponds to X = 0). 
The STA instruction is like a 
POKE so a letter Z will appear 
on the screen. The next line 
decrements X by one which 
now becomes 25. This is not 
zero so the BNE (Branch Not 
Equal) sends the processor 
back to the TXA. This will result 
in a Y being printed and so on 
until X is zero when the 
program will 1o the RIS 
(Re Turn from Sub-rouline) and 
return to Basic. So all the letters 
of the alphabet will be printed 
in reverse order. SYS 992 
f RETURn] will run the routine. 

OK, so far so good. Now 
let s try the Monitor. Type 
MONITOR and [RETURN], 
Actually M and (shifted 0}isan 
abbreviation that could be 
used. 

Then type: 
D 03E0 03E9 

when the above machine code 
should be displayed. 

Let us try to move this to an 
address where we have both 
ROM and RAM - above $#000. 

Type X and [RETURN] to 
return to Basic. List the 
program already entered and 
change line 10 to read 
SA= 32768. It is a good idea to 
save this program now. The 
number 32768 is the decimal 
equivalent of $8000, now RUN 
the " program. The machine 
code will now be in RAM from 
$8000 and it might seem that 
SYS 3276B would run the 
program Well try it! What 
happens is that the SYS call 
goes to the memory bank that 
is switched in, which is ROM 
above $8000 and happens to 
have a routine to give a warm 
start. If you saved you r program 
then reload or type it out again. 
RUN to make sure the machi ne 
code is in RAM, 

To check, go back into the 
monitor by typing M (Shifted 
O) and IRETURN] then D 8000 
[RETURN], 

What you now see is ROM 
and not our little program. 

However the Monitor is 
controlled by location $07F8. 

Type M 07F8 07F9 to display 
memory locations and type 
over the first 00 with 80 then 
IRETURN]. The monitor will 
now display RAM above $8000. 
Type D 8000 again and there 
should be our little machine 
code program. You should 
note that although the monitor 
is displaying RAM, if you used 
the G command, i.e. C 8000. 



then ROM would again be 
executed, (Don't do it!) 

How can a machine code 
above $8000 be executed? The 
secret lies in two memory 
locations, 

$FF3E — ROM select 
SFF3F — RAM select 

Any write (i.e. POKE) to 
$FF3E will select ROM and any 
write to $FF3F will select RAM. 
However care is needed. If you 
do POKE lo $ F F 3 F the machine 
will hang! This is because at the 
first interrupt the interrupt 
vector will point to RAM and 
not the usual interrupt routines 
in ROM. Thus the interrupt 
must be disabled before a 
switch to RAM and then 
cleared after the call to RAM is 
finished- 
Type the following extra lines: 

60 SA=992 

70FOKI=G to 11 

80 READX:POKE(SA+l),X 

90 NEXT 

100 DATA 120,141.63,255,32, 
0/128,141.62,255,88,96 

Now, if you RUN the 
program in addition to 
entering the old routine at 
$8000 in RAM you will also have 
entered the following routine 
at $03E0: 

03E078 SEI 

03E18D3FFF STA $FF3F 

03E4 20OO80 JSR $8000 

03E78D3EFF STA $FF3E 

03EA58 CLI 

03EB6O KTS 

You could check by going 
into monitor and disassembl- 
ing from $03E0 and also $8000. 
The command SYS 992 
[RETURN] will run rout inn. 

Let's examine ihis in detail 
When you enter the command 
SYS 992 the program will go to 
$O3E0 and set the interrupt i.e. 
the interrupt no longer occurs. 
The next op-code at $03E1 
looks asthough weare trying to 
put the value of A into the 
location $FF3F but actually this 
acts as a switch which changes 
from ROM to RAM. The next 
op- code makes the processor 
jump to the sub routine in 
RAM at $8000 and executes it - 
printing out the alphabet as 
before. The RTS at the end of 
the $8000 sub-routine returns 
the processor to $03E7 where 
the SI A SFF3F switches back to 
ROM. The interrupt is returned 
to normal and the final RTS 
returns us to Basic. 



GRAPHICALLY 
SPEAKING 



Stuart Cooke takes a close | 'x-^- V^IA / ^ ^>V^^> V/Ay^^/^?^/: 



look at Vidcom 64, a new 



low priced art package- 



NO MATTER WHAT SORT OF PROG- 
ram you are writing for your C64, 
presentation is important. If you arc 
writing a business package then the 
screen should be made to look as inter- 
esting as possible. On the other hand if 
you are writing a game you will need to 
provide an interesting backdrop for 
your game. There's no point in writing 
the best ever platform game if it isn't 
pleasing to the eye. 

Designing screens on the C 64 is not 
that easy since there are no inbuilt 
graphics commands available, 
Therefore, many programmers will use a 
graphics package that will help them 
draw 'pi ct u res" in as short a time as 
possible and with ease. Numerous 
packages and peripherals are available. 
For example you could use a light pen or 
a touch tablet or even your joystick, 

Vidcom 64 is another package to add 
to that already overflowing number of 
programs available, it does howeveT 
have one feature that will make it stand 
way above the others, its price is only 
£4,95, 

Vidcom 's 64 will work on either the 
C64's mulli colour or standard bit map 
screens. Standard bit map mode allows 
you to use two different colours in any 
character square on the screen while 
multi-colour mode allows you to have 
four colours in any square with a loss in 
horizontal resolution, Le, the coloured 
'dots' are twice as big. 

The best controller to use with 
Vidcom 64 is a trackball, however for 
those wh o can 't afford one of these fairly 
expensive devices, a normal joystick will 
work just as well 

Layout 

On entering the program the screen is 
split into two halves. The upper half is 
the top half of the screen on which you 
will draw, the other half is the control 




\ A 



- \ 





panel which displays most of the 
functions available I say most as there 
are actually three menus which appear 
at this, position, each one being selected 
by the function keys. Moving your con- 
troller will move a small arrow around 
the screen allowing you to choose which 
command you wanl to use. Each press of 
the firebutton is acknowledged by a 
tone and the command that you have 
selected starts to flash. 

Entering the drawing area is simple, 
you just have to press the control key. As 
I have previously said you can only see 
half of the drawing screen at once. 
However, if you move your pointer 
down the screen the command menu 
will flip up to the top of the screen 
allowing you to alter the contents of the 
bottom half of the screen. Sometimes 
this is quite difficult to use as you can't 
see what is on the other half of the 
screen to which you are writing on. 
Thankfully the author of the program 
has included a way of turning off the 
command menu allowing access to the 
full screen. 

The three command menus available 
are the drawing menu which allows you 
to select all of the drawing commands, 
the definition menu which allows you to 
manipulate sprites, characters and 
patterns and the I/O menu which allows 
you to save all of your work to disk or 
tape. 



Commands 

All of the expected drawing commands 
are available. We have the freehand 
draw, band draw, box, circle etc. There 
are even some extra ones such as the 
ability lo duplicate areas of the screen, 
rotate the contents of a box on the 
screen and reverse the contents of a box, 
A few fill commands are also avail- 
able from the drawing menu, Vidcom 64 
has two graphic screens available for 
use. The^merge fill routines available in 
this menu allow you to merge areas of 
one of the graphics screens with the 
other. 

A 'normal' fill routine is available 
from ihe definition. 

The PAT FILL command allows you to 
fill areas of the screen with a pattern of 
your choice. This can be one of the 
patterns included in the program which 
consist of everything from a solid to a 
brick wall, or you can use the grab 
definition command which allows you 
to generate a new pattern by grabbing 
an area of the screen. 

As you are no doubt aware, the 
screens in most games programs are not 
saved as a picture. Rather, the screens 
are built up from a number of re- 
defined characters, The reason for this is 
that using characters will take up a lot 
less memory and you can use characters 



from one screen on another, saving 
even more space. With Vidcom 64 it is 
possible to grab character definitions 
from l he screen. This means that you can 
use this package to design your screen 
and then save it as a number of 
characters. You can use these characters 
to design your other screens. 

Not only can you grab characters but 
it is also possible to grab sprite 
definitions. Now it is a simple matter to 
change an area of the screen into sprites 
for use in another program. 

Input/Output 

The I/O menu offers a wide range of 
functions. It is possible to LOAD, SAVE, 
VERIFY and REPLACE data. Data can be 
the actual graphics screen, or the 
pattern, character or sprite definitions. It 
is also possible to select whether you are 
using cassette or disk from this menu. 

Gripes 

Obviously no program is perfect and I 
did think of a few improvements that 
could have been madeto this package to 
really make it stand out from the rest. 

There is no function that allows you 
to get a printer dump of the screen that 
you are designing, A screen dump is 
often quite useful for reference without 
having to load the screen back into the 
computer. There are many similar 
packages that do offer this facility, 

I previously mentioned that the 
program makes a beeping noise 
whenever you select a command from 
one of the menus. However some of the 
drawing commands need more than 
one press of the fire button lo operate. 
No indication is given when the 
program has acknowledged the first 
press. From experience this quite often 
means that you end up with circles and 
boxes that you can't see. A simple beep 
after each press of the fire button would 
have made things a lot dearer. 

For £4,95 it is very difficult to fault 
Vidcom 64. It is an extremely easy to use 
and powerful program offering many 
facilities that are only available on more 
expensive programs. 

If you don't own a graphics program 
then I would suggest that you go out and 
buy this. Even if you ran t draw its great 
fun just messing around. 

If you already own a graphics 
package then this isstill worth looking at 
as it has some very powerful features. 
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an adventure program 



jfor the Pl»s/4. ~~| 

THERE HAVE BEEN MANY 
rumours about my great uncle 
Victor Frankenstein having 
created a monster, but I have 
always dismissed them as 
superstitious nonsense. Imag- 
ine my surprise when I 
received a letter in the post 
from a solicitor informing me 
that Uncle Victor had died and 
asking me to come down to his 
mansion. With no clear idea of 
Ihe reason for my journey, I 
travel led overnight to the 
lonely village where Uncle 
Victor's mansion stands and at 
this moment I am standing on 
the steps with just a note and a 
key to the house. 

I have to discover the 
reason for my journey and 
solve this mystery. You should 
give mo insi ructions as to what 
to do by typing in instructions 
in the form of one or two word 
sentences. 

Here is a list of some of the 
words I understand: go, in, out, 
up, down. n,s r e r w,help, look, 
search, open, unlock, kill, 
attack, sew. fit. insert, cut., dig, 
score, rub, ride, screw, 
unscrew, get, take, drop, leave, 
put, pull, connect, drink, eat, 
wait, swim, wash 

Notes 

1. Line 10 forces the computer 
to use the upper /lower case 
mode and therefore all i nstruc- 
tions must be given to the com- 
puter in lower case only 



Variables Used 

S%(X,Y> hoEds the map 

e,f tests action 

It check for word recognition 

p% current location 

B%(*,y) pointer to location of objects 

Q$(x) descriptions of locations 

C$(x) descriptions of objects 

a .1-4/ flags for actions 

N$(x) words understood 

N%(x) pointer to words 

X$ input sentence 

C % B$,0 %X% su bst ri ngs of t n pu t sente nee 

Program Breakdown 

10 selects lower case/upper case mode 

2IM30 instructions 

140-190 fills arrays and set variables 

200-750 data for game 

760-780 initialise 

79(MS80 main control loop^do loop until win game 

test for traps etc 

870 . describe location 

BS0- 1040 directions 

1050-1090 describe objects 

1100 input sentence 

1 1 20-1570 call appropriate subroutine (if necessary 3) 

1590 vi/in game 

1600-3570 subroutines 



2. The listing takes up just over 
14K of memory, but needs 
more than 17K for variable 
storage. It will not, therefore 
run in the If, however, all 
ihr spaces between keywords 
are removed and the descrip- 
tions of locations and objects 
are shortened, you should be 
able to run the game in the C- 
16. 

1 C64 owners should be able to 
run this game if they: Split any 
lines containing IF THEN ELSE 
statements into separate lines 
with different conditions; 
replace the main control DO 
LOOP UNTIL loop with a con- 
ditional jump ie. remove line 
790 and replace line 1580 with; 

1580 IF (P%^24 AND AT=2) 
THEN 1590 

1581 GOTO 800 

Replace scnclr with a PRINT 
"clear screen" command; 
CETKEY A$ just waits for a key 
to be pressed and can be re- 
placed with: 

770 GET AS. IF A^ M THEN 770 




K PRINT Cfflttil4l:CHW(9> 

21 PR INT* [CLEAR] f RED]' 

31 CHAR 1,9,3,'li TIME Es TH 

ONSTER [a R1ETURK5 1 

41 CHAR 1,9,4 ,■==«==— 



51 PRINT :PRIMT:PRINT B tBLUElt 

g nil NAME IS [s HERBERT Is 

F1RAWCENSTEIH AND Is II " 

61 PRINT-HAVE JUST RECIEVED 

A 1*0 TE IN THE POST" 

71 PRINT'FROH NT UNCLE, ts V 

1ICTQR [3 FJRANKENSTE1N NHD 
■ 

B« PKTNT'DIED UNDER RTSTERIO 



US CIRCUMSTANCES LASTHEEK/ 
?• PRINT" Is TIHE NOTE READS 

■ 

110 PRINT :PRI NT' E GREEN 3 [s.T] 
OU n.UST DESTFDf THE P1DNSTER 
BEFORE IT IS TOO LATE '.Ml' 

111 PRINT :PHINVlBLIiE]Es 1] 
AN AT THIS HQHENT STANDI NB D 
N THE" 

121 PRINT* ts TIHE STEPS OF U 

NCLE Ef V11CT0R J S R ANSI ON. 1 

m pS!NT:F^INT^PM n :RE[iK 

e F 5 LEASE HELP HE IN NT TASK 
■ 

:« dim mm ,Bi(4t t n,v*u 

I) ,fif <5#) ,W (41) ,i$ t5i> ,11 <5 
11,51(61,4) 



158 FOR 1*1 TO 2b:REAB B*(D 

m FDR l-l TO 4fr:R£AD Q*<X> 
:FQR T=l TO 4: RE AD 51 ' 1 h t 1 : M 
EKT T,A 

178 PZ=t3iN*(25}="CRQI*BAR":e 

t(»>»"s6$(2n«" 

m &I!25,l)=2^St'2^="A IT 

RONS CRQN&AR^tiSUJ^A ?*EEUL 

E m THREAD" 

1*8 NIOJ^NEEDLE 1 

2M DATA A r ATT< WJTE,13,NQT 

LM OLD BRASS KET f 13 f KEY v A 

SEEL 0* CDT'GN 

21« LATA 4,CGTTitN.A LEN0i 1 4, 

LEMON t A PLASTIC DUSTBIN,! ,Dli 

STBIK 



226 DATA fi CANDLE, 3 HANDLE, A 
SOLD PEN IN A HOLDER ,6, PEN 
238 DATA A N3NS T ER STRAPPED 
TO A TABLE ,1*? .flQNSTER ,ft SCAL 
PEL, 21, SCALPEL 

24* BfiTA A LASbE BLflSS &0TT, 
E, 21, BOTTLE, A SMALL LEVER ,22 
, LEVER 

25« DATA fi PADLOCK ,22, PADLOC 
KjA PAINT m ON THE «ALL,B,P 
AINTINS 

2ia cjata a pair of Slippers, 

5, SLIPPERS/*, 6, RAP 

27* DATA AN OLD LEATHER DIAR 

T T 12,D1AF\,A 5TALE SANDWICH, 

9,SANDU1CK 1 A SPADE, 28 

2S8 DATA SPADE, A C0FFiN,41 f C 



Plus/4 




OFF IN, A COURSE, 41 , CORPSE, A H 
EAftl t 4i, HEART 

290 DATA A KmilIVBI,3f v SC 
REtt'DRIWER, A PAIR Df ELECTROL 
ES, ^.ELECTRODES 
319 DATA A CRUCIFI)(,30,CRUCI 
FIV'tMAfVV^ATCH 
HI DATA 1 IN THE BACKWARD. Li 
ft] PILE OF BOIES STANDS IN 
QUE CORNER/, 8 ,8 ,8,0 
321 DATA 1 IN A COMFORTABLE LO 

jnge/, 0,1,3,1 

11% DATA-IN THE DINING RD'QIt* 
Es A] HIBHLI POLISHED TAB 
LE STANDS IN THE CENTRE , 1 
3*8 DATA 8,6, 4,2, "IN THE KIT 
CHEN, Is T1HE SINK IS FULL 0 
F lim POTS', 1,7,1,3 
351 DATA 1 IN A BEDROOM. Cs TJ 
HERE 15 A LARGE FOUR PDS 
TER BED HERE.VM,M 
361 DATA* IN A LARGE OAK PANE 
LLED LlBRARf/,3,0,7,8 
370 DATA 1 IH THE HALL, Li A3 
MICE STAIRCASE LEADS UP FRO 
H HERE. 1 A. 12 ,0 .ft 



380 DATA'ON THE LANDING, [s 
A3 STAIRCASE LEADS DONN/,5. 
12,9,1 

390 DATA-IN A SHALL BEDRQON. 
* ,6,8, 18 ,8 

480 DATA 1 IN A CLOSET FULL QF 
OLD CLDTHES. Is A3 RAT LIE 
S IN ONE CORNER. \0 ,0,0 ,9 
418 DATA-IN THE T OILET / ,0,0 

42« DATA-IN THE &ATHR0QK. [s 
Al TAP DRIPS WTO THE RUS 
! v BATH/,B T 0,U,8 
43f DATA*QM THE WW&GTFP r-c: 
AN uLl< HAiSION/, 1,14, 0,0 
440 DATA'ON A DIRT TRACK LEA 
DINS THROUGH AN OVER ERA 
KM &ARDEN/, 13,23,1,0 

DATA" !N A SECRE 7 PASSASE 
/,M6,M/AT THE TOP DF A 
FLIGHT OF STAIRS/ 
AtoP DATA 15,0.1,0. 'AT THE BD 
UQH OF A FLIGHT OF STEPS. E 
I A] PASSAGE LEADS EAST. 1 
470 DATA 8.8,18,0/AT THE NO 
RTHERN END OF A SECRET 



LABORATORY ,8, 1M 
438 DATA 17, "IN A SECRET LAB 
DRAT Oft 1. [5 T3HERE IS AN 

OPERATING TABLE HERE/ 
498 DATA 1B,28,8 T 8,'1N A PRE 
P ROD*. t5 T1HERE IS A GLASS 

CAB1NETON THE MALL. \ 19, 22 
588 DATA 21,0, "IN A CHEMICAL 

STORE RBOH/,0,0,0,20 
518 DATA 'IN A SHALL ROOH. Li 

TIKE RE IS A LARGE CON 
TROL PANEL HERE/ ,20 .0,0 ,8 
520 DATA "OH A DIRT TRACK . Is 

T1HERE IS A SIGNPOST HER 
E. ",14,33 ,21 T t 
538 DATA'ON A SECRET FDOTPAT 
H LEADING THROUGH A PEAT BD 
G. ",8,0,25,23 

540 DATA 3 STANDING OUTSIDE A 
HUT WHICH IS SURROUk 
DEB 61 ,8,8,0,24 
550 DATA'S ' QNE END OF T-HE H 
UT/,8,27,0,0 

%l DATA 1 INSIDE A S«ALL HUT. 
Is A3 TABLE STANDS AGA 
INST THE HALL.', 26,8,29.28 
578 DATA'IN THE HUT. [s T JHE 
fiE'S A BAG HERE .',0,8,27,0 
5B0 DATA-IN THE HUT/. 8,0,8, 
27 

590 DATA'BT AN ENQRNOU5 ALTA 
R. Is A3NCIENT SEPULCRES LIN 
E THE WaS/, 0,31 ,1,0 
600 DATA" INS IDE A LARGE CRTP 
T/,30,32,0,0 

tie DATA-OUTS I DE A LRTPT- Cs 
MIST SWIRLS AROUND THE ENT 
RANCE/ T 8,0,33.A4 
628 DATA'ON A DIRT TRACK/ ,2 
3J4 ,#,32 

631 DATA'&r A LARGE NETAL BA 
I E ■ * J J , 35 ,0.0 

640 DATA "OH A DIRT TRACK, Es 
T J*iE WAT SOUTH LEADS INT 
0 A GLOOMY FOREST/, 34, 34 
s58 DATA 8,0, 'IN A SLDDHt pq 
REST/ ,35,37,41,38 
b*8 DATA'tN A SHALL CLEARING 
. E& T3HE FOREST IS TOO THI 
EX TO TRAVEL FURTHER. \36 
678 DATA 0.0,0,'LOST IN A GL 
DOHV FOREST/ ,36,36,38.36 
680 DATA-INSIDE THE FORESTER 
'i JtEAGRE MTTA6E/, 0,0,1,1 
b90 DA T A*OUTSIDE A KOOBCUTTE 
ft r S CC'TA6E/,8,8,8.3i 
708 DATA-AT THE BQTTDt! A 
FRESH I DUG GRAVE/, 0,0.8,0 
710 DATA'S f A FRESHLt DUG GR 



AVE .",8,8, 43, 34 

720 DATA'S T SOME TQHBSIONES. 

,0,0 1 0 , 4 z 

730 DATA'ON A GRAVEL RATH / , 
0,45,32,8 

740 [iATA'BT A GRANITE NONOLl 
TH. Ls A] LARGE SEE 4 LEVERPRD 
TSUDE5 FRQN THE BASE." 
750 DATA 44,0,8,1,'INSIDE A 
SECRET CHAN8ER/, 45,0,0,8 
760 P RI NT " I DDKN ] t DQWN j [RV 
SON] [BLUE 3 Cs P3RESS ANT KE 
t TO START THE GAWE/ 
770 GETKEf Ai 
790 SCNCLR:SlO,4l'6 
798 DD 

880 IF AT=1 m P1=19 THEN A 
T=2:FRlNT"[s T3HE JtDNSTER SE 
ES HE. ts IJ'I BETTER WOVE I 

T Ml 1 

810 IF AT=2 AND AM THEN St 
="[& TJHE NON£ T ER CATCHES HE 
"iGOSLB 2088 

620 IF AT^2 THEN PRINT'Es I) 
HE HONS TER IS JUST ONE STEP 
BEHIND flE 1 " 

m IF PI=!5 AND AEQ2 THEN 
Kt= B l5 I] TRIPPED AND FELL ! 
N THE DARK":SOSUB 2008 
848 IF PI=I9 AND AR=2 THEN P 
RINT'Es T THE NOMSTER HAS A P 
AIR DF ELECTROBE5 ATTACHE 
D!" 

358 IF PI=34 AND AK<2 THEN P 
RINT'Es A] VICIOUS WOLF GREW 
LS AT HE" 

m IF PI=2* AND fij-3 THEN I 
f="[5 13 SINK INTO THE BOG" 
:GOSt!B 2008 

370 PR I NT' E DOWN! EDDNN 3 [ BL'JE 1 
Es I] AH :- u 

880 PRINT" EDQNN] ERED3 " ;Q$(PI 
J :K=I:AI=":H=F1 
890 IF SI!PI,U>8 THEN At="L 
s N30RTH 1 

900 IF SI(PI,2)>8 AND LENIAS 
)>0 THEN Al=Ai+',[& SOUTH' 
910 IF SZ(Pl,2)>l AND LENtAt 
}=0 THEN A*="Es 5IDUTH' 
920 IF SI (PI. 3 1)8 AND LtN(A* 
t)% THEN &N*0*\ts E3AST" 
938 IF SKPIJj/8 AND LEN«A* 
J=0 THEN A$='[£ E3AST" 
^40 IF BHPl-4)>0 AND LEN L At 
)>0 THEN At=AI+'.[s N3EST' 
958 IF SX(PI r 4)>0 AND LEN (AS 
)=0 THEN A$='E& W JEST" 
960 IF PM THEN At>*Cl UN" 
970 IF P)M OR PI«31 OR W«2 



b THEN Af=At+",ts D1UT" 
m IF (W*25 Of* n>u OR PI 

=32) THEN A*=A*+\[s UN" 
990 IF PI=39 THEN At= H U UjU 

r 

500* IF PI=16 OR PI=8 THEN A 

i=fti+ i f [s E}0ir 

1010 IF PI=7 OR PI=I7 OR P?= 

41 THEN A*=ft$+" Is U3P" 

;020 IF PZ=42 AND AH>1 THEN 

AS=A*+", Is B1QNN' 

1131 PRINT" [ DOWN 3 1 DOWN 1 1 BLUE 

][s 1] CAN 60 

1040 PRINT'tRED)';** 

1(5* E=0:FOR 1=1 TD 2b:PPI=0 

;IF BIU,I>=P? THEN PPI=i 

1161 IF Pfl=l THEN 1981 

107i NElTsSDTC IE (I 

Ml IF E=0 THEN PRINT* [BLUE 

]IDCH«][5 I] CAN SEE —[RED] 
■ 

in PRINTG*iX):E=t:GOTD it? 

i 

1109 PRINT* EDONNHBLUElls N] 
HAT SHALL Es 13 DO NDU IPURP 
LET "::INPUT Z$ 

1110 B*=L£FTtilt f 2):CI=LEFT* 
lZI,3l:D*=LEFT*t»,4l 

U2i scnclrjsqund 1,9*0,1 

1131 IF Ct=*PRA" THEN PRINT* 
[fiLADQU PIRATING HAKES HE 
FEEL BETTER BUT NOTHING HAPP 

1148 IF Cf="HEL" THEN PRINT' 

[BLACK! [s im SORRT Is 13 H 

flVEN'T ft CLUE1 * tK=t 

1151 IF RlBHT$[Zt,Gj='DFF* T 

HEN K*l:PRINT'ls HIIMD TOUR 

LANGUAGE!" 

1160 IF CM 1 SCO" THEN K=1:PR 
INT' Is TTHIS 15 NO GfiflE TOU 
KNON 1 1 

1170 IF CS="RUB" THEN K-hPR 
I NT" EE DIDN'T BE ABSURD' * 
llBt IF Ci^'RID" THEN K=l :PR 
INT'ls N3HAT IN ?' 
1191 IF C$="INV" THEN K-lsED 
SUB 207* 

1280 IF Ct^REA' THEN K*l :SO 
SUB 21)0 

1218 IF Ct-'QPE" THEN K= 1 :GD 
SUB 2260 

122i IF Ct="l)NS" OR C^'SCR" 
THEN K=l?fiOSUB 2310 
123* IF Ct^'UNL* THEN K=t :BO 
SUB 236* 

1240 IF CS^DRO" OR C**'LE&" 
OR C$="PUT" THEN K=i:GOSUB 
2400 



1250 IF CM" IN" QR 01='6O I" 

THEN K=l:SOSUB 2660 
1 260 IF Cl-W OR D$='GO 0 
1 THEN K=l:GOSU8 2730 
1270 IF Ct="UP" OR B$='U" OR 

B$="SQ 13" THEN K=l:GOSUB 27 
90 

12B0 IF Ci=W THEN K=liPR 
1NT"U N3HAT WITH ?" 
\m IF Ll="DOM* OR BI^T 0 
R Dt=*6Q r THEN K=l:BOSW 2 
03* 

\m IF C*='SEA" THEN K-l :BQ 
SUB 2380 

1310 IF Ct^LlG" THEN |£--1:GQ 
SUB 2920 

1320 IF Ll- M SflU' THEN K=l :GD 
SUB 2?70 

1330 IF Ct="BlA J THEN K=l:fiO 
SUB 3041 

1340 IF C$='DIS" THEN 
SUB 3150 

1350 IF Ct="5rr OR C*="BRE' 
THEN K=h6DSUB 3160 
1360 IF Ci="PUL" THEN K=hGO 
SUB 322« 

1370 IF Ct='ATT p Oft C**"KIL" 

THEN K=UGQ5UP 3310 
1390 IF C$="LQQ" THEN K=l :PR 
INT"Ls 11 CAN'T SEE ANTTHING 

SPECIAL! - 

me if c*=*cut" or c*="sta" 

THEN K=1:ED5UB 3340 
14*0 IF Cf^'FlT" OR C$-MNS" 

THEN K=l:GOSUB 3390 
1410 IF C$-"SEM- THEN K=kGO 
SUB 3168 

1421 IF CI=W THEN K=1:6D 
SUB 3500 

1430 IF C*="TAL" OR C*=*5Ar 
THEN K=1:PRINT'[5 U DON'T 
TALK TQ rtlSELF" 
1441 IF C*»*WU" THEN,.<=lsFO 
R 1=1 T G 1000 :NEU 1! 
1450 IF PI=24 AND AT=2 THEN 
SOSUB 35*0 

1460 IF Cf='EAT" THEN PRINT* 
[s Il'K NOT HUNGRY AT THE NO 
MENT ! *:K*1 

1470 IF Ct='DRl" THEN PRINT 1 
iiim NOT THIRSTS" :K=1 
14G0 IF (B*='N i OR D*='BO N* 

j AND SliHt,n>l THEN K=1:PI 
=SUFl f l) 

;490 IF (0**"S B QR DI-'GO 5' 
) AND S1IFI,2}>* THEN K=1:P1 
*SUPl,2) 

1510 IF m-'V QR Bt^SO V 
I AND SI(PI,3n0 THEN K=l:Pt 



=SHPi,3; 

L510 : r fi*="r OR D$="60 r 
J AND SKP2.4L* THEN K=1:PI 

1520 IF K=0 AND EB4=*N" OR B 
fs"S" OR B*="£' OR BI=*N"> T 
HEN K*hPftlKT*(s 13 CAN'T" 
1530 IF C$='SNr THEN K=1:PR 
INT'Ls DIDN'T BE ABSURD 1 1 
1540 IF C$=*NAS" THEN K=»:PR 
INT y [5 DIDN'T BE A SILLK BIL 
LT! - 

1550 IF Ct='GET B OR «="TAK" 
QR Ct^GRft" THEN K=1:G0SUB 
1600 

I5i0 **=f:IF T HEN At=l 
:5?0 IF K=0 THEN PRIIT'U I] 
' N AFRAIB [s 1] DON'T UNDERS 
TAND TOU* 

15G0 vGOP UNTIL (PI=24 AND 6 

T=2h 

1590 SOSUB 3540 
1600 60 SOB 

1611 IF LlOl IrttN ^RINT'ls 
I] DON'! SEE fi ';lt\' HERE*: 
RETURN 

1 620 EI=B:F0R 1=1 TO 26 
1*30 IF flIU,n=PI AND BliNi 
<R> , 1J-P3C THEN El s J 
1640 NEXT: IF E1=0 THEN FBI NT 

■is mm (s n need elasse 

S, BUT is 13 DON'T SEE IT'jR 
ETUfiN 

1650 IF R=l THEN AA=1 
1660 IF R=2 THEN AB=1 
1670 IF R=3 AND AC=0 THEN AC 

=1 

16B0 IF R=4 THEN A&=1 
1690 IF R=6 THEN flE=l 
1700 IF THEN AF-1 
171B IF R=13 AND P2-B ANB AG 
=0 THEN AG=1:G05UB 3120:RETU 
RN 

1720 IF R=7 AND flH^0 THEN AH 
= hPRINT'[ 5 A3 PANEL SLID AS 
IDE' :SI «6 fl 4>=15 
1730 IF R=26 THEN AI=1 
1740 IF R=8 THEN If= B [5 I ITS 
HANDS CLANP AROUND HT THROA 
F. [s Alls AJ66H*:GD5UB 20M 
L750 IF R=12 THEN PRINT" Is I 
IT'S LOCKED AROUND THE LEVER 
! ■ :RETURN 

1760 IF R=ll THEN PR INT" [5 D 
lON'T BE A FOOL":RETURN 
1770 IF R=15 ANB AM THEN A 
3=1 

!78l IF R= 1 7 AND AK=0 THEN A 
K=l 



1790 IF R=17 AND AK=2 THEN R 
ETUflN 

1B00 IF H=18 THEN AM=1 
1B10 IF R=22 THEN AN=1 
1B20 IF R=19 THEN PRINTMs I 
IT'S TOO HEAVt f, :RETURN 
1A30 IF THEN PR I NT' [s 1 
) CAN'T CftRRK IT'^RETURN 
1840 IF R=2l ANB AN<3 THEN P 
RINT-Cs 13 CAN'T BO THAT.... 
TET" RETURN 
1050 IF R-1A THEN AO=l 
1B60 IF fl=25 THEN AP-J 
1B70 IF R=23 AND AR=0 THEN A 
R=l 

1000 IF tR=21 AND AS=0) THEN 
A5=l 

1991 EI=0:FOfi 1*1 TO 5 
1900 IF mi)~" THEN mt)* 

1910 NEKT 

1921 IF El=* THEN PRINT" [5 S 
IORRT...HT HANDS AftE FULL! 1 ! 
1 :R£TURN 

1930 Bl4Ni(R),l>=0 
\m RETURN 

1950 L*=":FOR U\ TO LENUf 

) 

I960 IF HIDKZ^K , l}=" 1 THE 
N L«=R!GHT$U$,aEH(M)-I>): 
1=99 

1970 NElT:R=i:LI=0:IF LEN(Lt 

K2 THEN RETURN 

1980 FOR J^l TO 26: IF LEFT* ( 

mi) ,LEN(L*))=LS THEN Ll=l: 

R=K 

1990 NEXT:RETURN 
2000 PR INT 1 1CLEAR 3 E DONN1 E DON 
Nl*"!! 

2010 Pfil NT" E BONN I E BONN] [ BONN 
][RED3 [I I! AN DEftJJ" 
2020 PR I NT " t BONN j t DDiN ] t DONN 

1 EBLUE3ERVSON) Is NIBULD If 
OU LIKE ANOTHER GAHE <¥/»> ? 



2030 GETKET Af 

2040 IF l**T OR At=*ls 13" 
THEN m 

2050 IF At='N' OR A*="Is N3" 
THEN PR I NT' [CLEAR] [5 E3O0BB 
TE* Es TIHANK IfOU FOR PLAIIN 
GI'iENO 
2060 SOTD 2030 
2070 PRINT" [PURPLE lis 13 AN 
CARRYING :F=l:F0R U\ TB 
S:IF ViUJO" THEN F=llPRIN 

ma) 

2080 NEIT:IF F=0 THEN PRINT' 
Is N1QTHING AT ALL!" 



2898 RETURN 


RN 


2651 RETURN 


THAI ^RETURN 


21 bb mm 1951 


2338 IF AN)1 THEN PRINT'ls I 


266* IF PI=13 AND AB<2 T HEN 


2938 IF Aid THEN PRINT* [s I 


211* IF PI=23 THEN PftlNTTs 


)T J 5 ALREADY OPEN"? RE TURN 


PRjNT'ts T ] HE DO0R J £ LOCKED 1 


3 HAVEN'T GOT A LIGHT 1 * :RETU 


TIME SIGNPOST READS :-* 


2341 PRINT* Es U OPEN THE CO 


*:R£TURN 


RN 


212* IF PI=23 THEN PRINT*CBL 


FFIN";6f(28)^A CORPSE 1 


267* IF PZ=13 THEN PI=7:RETk' 


2948 PRIN^*ts 03.r:AE=2 


ACKlts B)Es EHs Nils AJ[s R 


2351 fiflill^AN OPEN COFFIN" 


RN 


2958 FOR 1*1 TO SstF VtiX J =6 


]Es EJ Es OHs F] Is TICs H] 


:AN=2:RETURN 


2608 IF PI-1 THEN PIM:fiETUR 


t(6) THEN VtfllafiKW* 11 (LIT 


Es El [5 BKs 0IE& fi] M ! H " 


2360 IF PI=8 AND Afi>i THEN P 


N 


rjGti6}=Vt(D 


2138 IF PI=23 AND AJ=1 THEN 


RIHT'Is I3'B Es D3ls l)ts A3 


2691 IF Pl=25 THEN PI=26:fiE7 


296* NEK: RETURN 


PRINT' Is I J THINK Is I] CAN 


Is LI THE EDHBINATION!':RETU 


URN 


2978 IF ADO! THEN PRINT'ts 


FOLLON THE «AP';AJ=3 


RN 


278* IF PI=« THEN PI=39:RET 


I] HAVE NCTHING TO SQUEEZE': 


2141 IF PI=23 THEN RETURN 


2378 JF PI013 THEN PRINT'ls 1 


URN 


RETURN 


2151 IF H=Ii AND A»l THEN P 


N3DT HERE" :RETURN 


2718 IF PI=32 THEN PI -31 :RET 


29SB !F AAC1 THEN PRINT'SON 


RINT'ts T3HE BlARf READS £-' 


2388 IF ABOl THEN PRINT* £5 


URN 


E DROPS DF LEflON JUICE FALL 


:G0SUB 2221 RETURN 


11 NEED THE KET!":RETURN 


2728 PRINT'ts S30RRT 1 ' jRETUR 


TO THE FLOOR ":RETUfiN 


2L6I IF Pl=45 THEN l$='A SUR 


2391 PRINT* (s 01. ts KI. B :AB= 


N 


299* IF AL=* THEN AL=288*MN 


SE OF POWER RUNS THROUGH NT 


2:RETURN 


273* IF PI=26 THEN PI=25:RET 


T(RND^ji20*ej 


BODlT.GOSlHi 2888 


24** GQSUB 1951 


URN 


38*8 PRIN T *SONE JUICE FALLB 


2\1% IF AAOl THEN PRlNT'ts 


2411 IF LIOl THEN PRINT* Is 


2748 IF PI=39 THEN PI=4*:RET 


ONTO THE NOTE AND ft SECRE 


13 CAN'T DQ THAT JUST TET':R 


I] DON'T SEE A *;L* 


URN 


T NESSA6E APPEARS/ 


ETURN 


242t E=8;F0R K=l TD 5;IF VI ( 


2758 IF ?:=31 THEN PZ=32:RET 


3*18 PRINT'ts I1T READS r- - 


2JBI PR J PIT* [s T]HE NOTE READ 


i)=G*(NI(Rh THEN Vt CI) =" :F 


URN 


3828 PRINT*tBLACK3Es 110 OPE 


5 * 


=1 


2768 IF PI=4 THEN PI=1 :«ET 


mi -r . i ■— — i j r- -r r m m J. i 

N THE SAFE DIAL ;-*;AL 


im PRINT-Es TIHERE'S NQT H 


243* NEXT: IF E=* THEN PRINT" 


URN 


3838 RETURN 


UCH POINT IN THAT":RETURN 


ts 11 DON'T HAVE IT'*;RETURN 


277* IF PI=7 THEN PI=l3sRET 


3848 SF PI 08 THEN PR INT* NOT 


2201 PRiNT'tREBlts DJEs E3ts 


244* BZIMirRI ,1J=PZ 


URN 


HERE 1 * : RE TURN 


SIEs THs R]£s EHEs T] Es T 


245* IF ft- I THEN AA=8 


27BB PRINT" ts D30N J T BE ABSU 


3*58 3F ABC] THEN PRINT*NQ! 


Its Hits E] Es It] Is OJCs NJE 


2468 IF R*2 AND ftfr=l THEN AB 


RB":RETURN 


1ET":RETURN 


s SHs Tils E3!s RJ* 


=1 


2791 TF PI=41 THEN PI=42:RET 


3*68 IF AL=* THEN PRINT'ls I 


2218 RETURN 


2471 IF R=3 AND AC-1 THEN AC 


URN 


] DON'T KNON THE COMBINATION 


2226 PRINT 1 [BLACK] [5 AIPRIl 


=8 


2888 IF PI=17 'HEN Pl=li:RET 


!*jRET{JRN 


1ST 1B95- 


248ft IF R=4 THEN AD=8 


URN 


A 1 iiF.1 ITi f 111 i itT T. I - r T 1 

3878 INPUT'Es ilHAT DO ts 13 


2238 PRINT-Cs T3HE MONSTER N 


2498 IF R=6 THEN AE=* 


28t8 IF PI=7 7 KEN PI^8:RETUR 


DIAL ";&A 


UST BE DESTREJTED 1 !' 


25** IF R=9 THEN AF=8 


N 


3888 IF ALOBA THEN PRINT"Es 


2248 PRINT'ls F3IND THE ELEC 


2518 IF R=l* THEN It-'ll T)H 


2B2* PRINT'ls DIQN'T BE STUP 


MJRONG COMBINATION :RETURN 


TRODES AND BRING IT BACK TOL 


E BOTRE BREAKS AND SPRATS * 


I&":ftETURN 


3898 PRINT' Es T3HE SAFE DP EH 


IFE!" 


E WITH ACID":GQSU6 119* 


2B3* IF PIM2 AND A*K2 THEN 


S* 


2251 PfilNT'ts T3Is HJEs EJCs 


252* IF ft=26 THEN A I =8 


PRINT " t & Il'D NEED TO DI6 A 


3188 Bt(15)»"NI OLD MAP SHOW 


HI Es T3ts AlEs Kits E] Es 


2538 IF R=15 AND AJ=1 THEN A 


HOLE FIRST "iRETUNN 


ING A SECRE 7 PATH THRDdGH TH 


Ilts T3 Es Tits 03 Es Tits H 


J=* 


2B48 IF PI=42 THEN P1=4J ;RET 


E BOG" 


Its E3 Es B3Es OHs SIM'!': 


2548 IF R=17 AND AK=1 AND PI 




3SI8 RETURN 


RETURN 


=34 THEN AK=2>S2 < 34 T 3> =42:60 


:858 IF PI=16 THEN P1=17:RET 


3128 BiiE)-fl*[Bi + ts T 3 HERE 


2268 IF PI=4I THEN BD5UB 231 


SUB 2638 RETURN 


URN 


■ mm m. *m. ± p- i— Jin ti ir i i Hi 1 ■ 

IS A SAFE ON T HE WALL 


(.RETURN 


2558 IF R=17 THEN AK=8 


2868 IF PT.=B TffiN PI=7:ftETUR 


print*:b tihe PAIN T ENS 


2271 IF PI=B AND AG>* THEN P 


2568 IF R=J9 AND AH=2 THEN A 


N 


SN1NGS ASIDE ON HINSES TO R 


RINT'ls IVD BETTER Es D3ts 


H=8 


2B7* PRINT"(s D30N f T BE SILL 


l EVEAL A SAFE / 


Ilts Alls L3 THE COMBINATION 


2578 IF fi=22 AND AN=t THEN A 


T ! * : RETURN 


3148 RETURN 


".RETURN 


N=0 


28B8 IF PIOl THEN PRINT"[& 


315* IF AHOl THEN PRINT" ts 


2208 IF PI013 THEM PRINTVs 


25BB IF R=I6 THEN AD=* 


13 CAN'T SEE ANHHINB HERE" 


H1ITH ^ BARE HANDS ^" iKFTUR 


N]QT HERE ! " :RETURT* 


259* IF R=25 THEN AP=8 


jRETUftN 


N 


2291 IF AB<2 THEN PRINT* [5 I 


2688 IF M3 AND AR— I THEN A 


2B98 If AI=i THEN PRINT* ts I 


31^8 [F kv'- >4* 'HEN pHtNI [s 


ITS LOCKED 1 *: RETURN 


R=< 


] SEE SOMETHING AN0N6ST THE 


Tint BftOUND 5 TOD HARD 1 :RE 


238* PfilNT'Es 03, Is Kl/stlf 


2411 IF R-21 AND AS^l THEN A 


RUBBISH" 


TURN 


13,1)=7:RETURN 


S=8 


2988 IF AI=* THEN 6*1261=^ 


317* PftINT*ts 13 DIB DDNN TO 


231* IF FI04I THEN PRINT'ls 


2628 RETURN 


BOX OF HATCHES' :A 1=1: RETURN 


THE COFFIN 1 * :AM=2:RETURN 


U LBN 1 UU IrlHl HLKt JKtl 


2638 PRlNT'Es 1 1 HE Hilt F FAK 




31 Qg jr apoi MN PR J NT* f s 


URN 


IT AND RUNS ANA T 1 * 


NS ELSE HERE" :RETURN 


M1HAT NITH.. ^RETURN 


232i IF AN<1 THEN PRlNT'Es I 


2648 G$(!?I=*SEJHE CRUMBS*** 


2928 IF AE<1 THEN PRINT'Es H 


319* IF PI(>22 THEN PRINT'ls 


] HAVE ND SCREWDRIVER" :RETU 


U7l = " CRUMBS' 


JON AN ts 11 SUPPOSED TO DQ 


NTOT HERE 1 * :RETURN 



Plus/** 



3210 IF ASU THEN AB=1 jPftlNT 
■Is T]WfiT' B DONE THE TRICK! 1 
:GtiI2)='ft BROKEN PADLOCK' 
3218 RETURN 

3221 IF PI=22 AHB MK1 THEN 
PRINT" [5 HT J S LOCKED! MOT 
RN 

3238 IF PI=22 AND AR<2 THEN 
PRINT Is 13 HAVEN'T CONHECTE 
D THE ELECTRDQES TETI'iRETUf! 
N 

324* IF PI=22 AND flS<2 THEN 
PRINTS II HAVEN'T FOUND A 
NEM HEART Tf ET* sRETURN 
3251 EF PI=22 AND ACO THE* 
PRINT'ts Il'LL HAVE TO SEU I 
T UP FIRST ":RETURN 
3266 IF Pl=22 THEN AT=1:PRIN 
T'Ls T]HE MONSTER COHES TO L 
IFE...':B*^)='AN EVIL MNST 
Eft* 

3271 IF PI=22 THEN RETURN 
328* IF PYM5 AN El ALM THEN 



PRINT" [5 S ] OHETHI NS HAPPENED 
":SIW5,2t=4b:AlMiRETURN 
329* IF PI=45 THEN (t=*A SUR 
BE OF POWER FLDtt THROUGH UK 

3See P R 3 h T " L 5 I HERE'S ND T H 
UCH POINT IN THAT 1 ': RET URN 
331« IF THEN XS='t& TJ 
HE MONSTER'S HANDS GRAB HY T 
HRDAT'i&OBOB 2m 
3321 IF PI=34 THEN H=Us T] 
HE NOLF ATTACKS HE':6DSUB 2* 
H 

3338 PR I NT* Is 11 SEE NO POIN 
T IN VIOLENCE HERE ^ u : RE TORN 
3348 IF P1041 THEN PRINT" t& 
N1QT HERE 1 1 iRETURN 
3358 IF ftFOi THEN PRINT* [5 
H1HAT KITH "^RETURN 
3368 IF AN=3 THEN RE ? URK 
3378 AN=3:PRINT"[s ll'U HAV 
E TO CLOSE NT Et£S TO DO THI 



33B8 6$(2ei="A MUTILATED COR 
PSE , !6*i2L' = , A FRESH HEART": 
RETURN 

3398 IF ROM THEN PRINT* If 
11 CAN T DO THAT HERE!" :RET 
URN 

im IF AS=2 THEN RETURN 
3411 IF AS=B THE* WtlNTHi N 
]0 HEART !' :RETIM 

3428 print-is n fit the hea 

RT..[& l I'LL NEED ? Q BE* IT 
JP hjjji 

J43« 6$t3)=Sf i ajt- iJlTM A 
NEK HEART)" 

3448 FOR M ID "5: IF WU)=S 
1(21) THEN Vim**" 
34^ NEU:AS=2iRETURN 
34b* IF ftCU T HEN PRINT' :s ; 
3 HAVE NO THREAD 1 1 sRETURN 
3*78 IF AC=3 THEN RETURN 
34B8 IF mt THEN PRINT" [i I 
J HAVEN' 7 FITTED THE HEART i 
ET' H -RETURN 



2498 AC=3:PR1NT"[& Dl.ll M. 

[5 13 SEN IT UP":SETURN 
ftM IF Pl<>f9 THEN PR INT" Is 

tilHAT AN ABSURD IDEA":RETU 
RN 

3518 IF M<i THEN PRINT'ts H 
]DN nH : RETURN 

3528 IF AR=2 THEN PAlNTCs T 
IKE flONSTER IS ALREADT CONNE 
CTED ' B : RETURN 

3*330 PRINT' [5 0].[s K3. [5 I 
] CONNECT THE ELECTRODES TO 
THE flDNSTER'* 

3548 AR=2:?OR 1=1 TO 5: IF V* 
m*6$<23) THEN M\h~ ,m 
355* NEIT:RETURN 
3568 PR I NT " [ CLE A R K DOWN 1 [DON 
NHDOWUEs T1HE MONSTER SINK 
S INTO THE PEAT BOG." 
3571 PR I N T * [ DOWN ] t D0NN1 iDONN 
K BLACK] £s K1ELL Is B]QNE. I 
s HOI! HAVE SOLVED THIS 
ADVENTURE/ ■ 



TAPE BACK-UP DEVICES FOR CBM 64, 1 28, VIC 20 



MdH*B L*rKtdig.WtM)ch upon awwnd c3at«*!rt» r*>r»«}»l<>*!Tt»prafl.*'ri touWswhW w» 
haA uail imomm rtc\inirm ityhns nlc M _ 

^uU^Ut »*t«d»»kttii^- * UDI ° " EC ™V; ^ 

^T'MMlSSSSl LED OX* ™o*K »h«» ^ lr«n*r H «W MM b*** *p **<™™ 
tl TWOtlAt4MTTK«MI i AUDIO NICOfWf* — E1&M 



Strmlir la DCL* but with bu*ir» Mjuospa!**! 



*+ NEW *+ THE EXPERT CARTRIDGE, 
TAPE TO DISK & DISK TO DISK SYSTEM 



t ft fflEEZf 5 A NO TRAM-* EPIS ALMOST ALL PF0&RAM5 *t TmE PRESS OF A BUTTON. 

0 4 THE HIF ST SYSTEM OF ITS KIND 

1 % OUT F* RrOHMH ALL OTHfflS fiEOAFWLESS OF OT&T 

SAVES PROGRAM INI FIE 
,r - UOCSNOT NtEDCAflTFIIUGE FDRUJi»OiNO RACK 0 onrB*MS PER DISK 

X S fvw*^fi PROORAM5 TO nf r^JCE OISK SPACE USED !. OR MOflf- KROCRAHb VLM L"^ 
J t ?°ST, T n^ n i -K *HfV ilTAMH MOST N L I- S3 THAN 10 &EOOWS 

-i.^.M. «._ u « ^ OHLT £2t -9 ^ 



i r% y men i«-c ■ — ■ ■ 

INC V*T ■ PO|T*QE — CtM VtRtlOM AVAILABLE I 



C1 2B 80 COLUMN CONVERTERS & LEADS 



W(fi C«. , S «BIT0 W«0 CON™™* ^ 

Tlu« II ■ sotihrsliealaij marts op«ra»<) unri diifABV* tfflou-i a u C4».M 

VlOOOW S'fifl COLUMN MONOCHROME ADAPTC1H FOR TV* 

C r« M COLUMN LEADS/ADAPTORS-- ALL ALSO HtC LLJOE CONNECTION FOft^OUND 



REPAIRS PLEASE TELEPHONE FOB DETAILS 

»CQ MPCT»TIVE PRICES 

FREE CATALOGUE SENT UPON RECEIPT OF LARGE SAC [1 Tp *t«mp] 
^rrr FAIT H*iL^J«0€R SERVICE 
ft* ALLF4KES INCLUDE V AT A POSTAGES 

favmart by cheque, posta* order . cash , Tranacas* (pay at any posl oflica . by during 
our AC no. 6S0-36&9. your name and address and which rtem&yCu require. 
EXPORT: P^ase add £1 eiclra, pa ymertl m sterling only please 
MAILORDERS TO: *B HOLME LANE, BRADFORD B04 OQA 
CALLERS WELCOME AT32* TOMQ STREET, 
■RADFORD BD4 »0¥ {02T*J 6Ml«_ 



TRILOGIC 
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* FREE SOFTWARE + FREE 15 MONTHS MEMBERSHIP * 

a nrp.su home comDuterclub no* under wayM Savings on software and 
r^rfokf froffl 25? £ UP -to 40% off R.H.P. originals only. Your never 
S&S maKe P s 5 software or booK. nor ara J™ jcr™tjj to 
buy. Every two months you gel a software update, free Mj]^g"jS™ 
Dtavmq tips. Savings on hardware from island up to 30*ofl rmP-ROt 
msUovSs but a wide range of peripherals lor your computer. Normally 
RK*" £8 5 fori 2 months out «or a '^^^ffittfffffi 
i^ FREE lor 15 months when you buy a program listed below with a R.R.r. ot 
£7 95 Por mo e through us Choose one of Iheemphas.ied programs as your 
VttlhnonMy software. Our club is designed »or all Commodore 64 & 
128 s 

Srfgr l ^a a sack to wtvw* 

hard ball <o 5 . , EMI g^ajHyf ; ; * J^gVm * 

nmnii S Vm" £ * 95 NO»" O r VESOD £ l-« WINTFR CkAMES KM . E 9.« 

LJRIDIUM ID I J *'„ ulxttFMMCinM £ »95 KUNGF-UMASTE.pl 

NIGHTSHADE. £9.95 ",*V^ • , , J i"S <n\ L ■ 95 

spitfire 40 mi ... £ ».« ¥ ^ n A n ^ c u ^l FU e *- M t^wof ekping' 

BOUNCERS £ >•» LOROOf TV* 1 HE WO F EJ( kinu 

MERCENARY <0J 19.95 t "'^S lD ) * 15 - M riGHTEfl PILOT t 

S^rffiS! : t Tft 8 ^ ..£*-« ST^sV 0 ' .e a 

One ol these Masterironic games is FREE when you buy one ol the 

above programs- *KANE + LAST V8* 

*ONE MAN A HIS DH DID * ACTION BIKER * KIK START* 
Who said anything aboul you don't have a choice in software? 
• BUSINESS * UTILITIES * EDUCATION * ARCADE* 
♦ADVENTURE * ARCADE ADVENTURE * SIMULATION a STRATEGY ■ 
These are lust a lew hardware prices which are exclusive (0 our club 

members: 

COMMODORE OPS 1101 EtlME COMMODORE MPS 601 SEIKO 

SmS™ ISC ■ * ■ ■ ' ■ COMMOOORE MPS VdoO PRINTEftMlI-M 

Sot^oDoSI SSSS ; : stag S g ,« printer . . 

COMMOOORE 1701 I1M.K BROTHER HR5 PRINTER £ M.iS 

COMMODORE 1541 ■ SEIKO 

WATCH £169.95 

Our complete price list is much b.g £er than this, for an yinouir.es thai you 
may have please ring 10376) 24Hr service m much quicker than 

writing). 

Please make cheques/postal orders payable to T. L DA VIS. 
All oriced ilems include postage S packing except hardware items below 
£1 00 also a% correct when going «o press (D) means the program -s also 
available on disk. Please ring for disc prices. 

Post to THE T. L- DAVIS HOME COMPUTER CLUB, 
28S WOODBRIDGE ROAD, 
IPSWICH, SUFFOLK IP4 SOU 
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THERL HAS BlLN A LARGE 
number of 'fighting' 
programs appearing over 
recent months, we've had 
kung-fu, wrestling and shoot- 
ing. Now Beyond ha? brought 
out a game that combines the 
elements of a "righting' game 
with those lhal expect you to 
get a ball in the goal, as in 
football. 

You find your player in an 
arena, you at one side and 
your opponent at the other. 
Both players are tied to the 
wall behind them by a length 
of elastic, and are armed with 
some sort of scoop with 
which you can try to cau h the 
ball that is flying around the 
screen. 



Points are awarded for 
getting the ball in the net, 
which is situated at the top of 
the screen or for knocking 
your opponent over. 

What makes this game so 
much fun is watching your 
players floundering on the 
floor being dragged along by 
the elastic and seeing them 
being knocked senseless by 
the walls at either end. 

There really isn't a lot 
more that can be said about 
this game apart from the fact 
that the idea is extremely 
original and that Beyond has 
created a game that is great 
fun to play. 




ONE OF THE BLOODIEST 
battles in the Second World 
War was the attempt by the 
US Marines to regain the 
island of I wo Jima from the 
japanese. John Wayne 
managed it. Now, thanks to 
the title in the P55 Wargames 
Series, you loo can Eee if you 
have a fJair for tactics. 

You have between 32 and 
36 turns to eliminate all the 
Japanese forces from the 
island depending on which of 
the five skill levels you select. 
Tactics must be selected care- 
fully as both all out attack and 
solid defence are likely to 
meet with failure. Whilst you 
receive re-inforcements 
(weather permitting), the 



Japanese don't and so tend to 
launch suicide attacks when a 
unit is close to being wiped 

out. 

The game is controlled 
entirely via a joystick using it 
to select from your various 
units and determine their 
options from assorted menus. 
These options include land- 
ing on one of the six beaches, 
move, attack or pass. 
Each unit has aggression and 
defensive factors, a move- 
ment allowance and a combat 
range. 

Iwo lima is a very user 
friendly wargame and I fount! 
il more challenging 10 play 
than its sister game Falkland-* 

02. f i.H. H. 






IN THE DIM AND DISTANT 
past the only video game 
available was a crude table 
tennis simulation calied Ping 
Pong, Do not confuse it with 
this little pearl from Imagine. 

The opening screen is 
typical Japanese cuieness 
where a ping-pong ball 
bounces out Konami's name 
and then bounces down on to 
the head of an unsuspecling 
mole. After selecting the level 
of play the next boid graphic 
display shows the view of the 
table from the human player s 
end with an audience just off 
in the wings. Ai eat h end of 
the table is a disembodied 
hand grasping a bat. 



During play the bats 
folfow the path of the ball 
automatically and the only 
control that you need worry 
about b the kind of stroke to 
play. 

Ot i jsionally a stroke will 
result in a floater', a weak 
shot which suggests a 
superfasi smash as a reply. In 
the lower levels thfs is no 
problem but as you progress 
through the levels, the game 
gets faster and faster and 
relies more on reflex action 
just like the real thing. 

The only qualms about 
this excellent conversion is 
the lasting appeal of the 
game. £D 
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SKYHAWK 
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SCORE DftV 
0000290 02 . 



AIR ATTACKS FROM AIR- 
craft carriers can best be 
stopped by sinking the float- 
ing airstrip which harbours 
the planes, Sound logic but 
not as easy as it seems. First 
you have to battle through 
the waves of fighters which 
protect the ship. This is your 
mission in Bandits at Zero and 
it is quite a challenge, 

The game starts with your 
solo fighter-bomber flying 
low over the sea searching for 
the enemy, First there is an 
encounter with a refuelling 
plane to top up your tanks 
ready for the long day ahead 
but soon your radar display 
becomes live with tiny blips 
which denote the enemy 
fighters ahead, As the plane 
flies to join combat the screen 
scrolls smoothly as a coatline 



seascape is gradually un- 
furled, but this is no tourist 
trip because soon the enemy 
is there in front of you. 

The first day is easy 
pickings because most of the 
planes are flying in the same 
direction as yourself but more 
slowly. Taken by surprise, the 
pilots rarely fire back and the 
only real problem Is your own 
skill at avoiding collisions 
with them. A cautious eye 
should be kept on the radar 
screen for the occasional 
attacking plane which zeros 
in on you from the opposite 
direction at high speed. If a 
collision occurs you lose one 
of your seven protective 
shields. 

After this leisurely cruise 
across the rolling seascape, 
night gradually falls (nice use 



DURING THE CURRENT 
burst of interest in the 016/ 
Plus/4 market a lot of C-64 
games are gaini ng a new lease 
of life. Skyhawk resembles 
Virgin Games' Falcon Patrol 
which has long been a 
favourite of mine* 

As the pilot of an 
advanced VTOL fighter it is 
your job to see off the enemy 
bombers which are devastat- 
ing the countryside. Fuel and 
air-to-air missiles (AAMs) 
must be monitored carefully 
during each battleand should 
the need for re-equipping 
your fighter arise you will 
have to be fast and careful 
and keep an eye on the radar 



of colour as the daylight 
gradually fades). By now your 
fuel is critically low but there 
is help at hand as you rendez- 
vous with the tanker once 
more. Tricky business, this 
aerial refuelling lark. Altitude 
and speed are critical as the 
umbilical cord isattached and 
if you take too long dawn will 
break and the tanker will 
zoom off to safety. Enemy 
attacks are few at night but 
occasionally a fighter will 
appear. The best policy is 
prayer. Fuel is more 
important than fighting so 
with a l ittle bit of Divine inter- 
vention and a gritting of your 
teeth as you bite the cord, the 
night will pass without the 
loss of another shield and the 
sun will come up on a freshly 
refuelled jet eager for 
another day's action. 

The new day brings with it 
a new breed of pilot., the rear 
guns blaze in your face and 
their rockets spit out at you if 
they get behind your plane. 
More jets appear to be flying 
towards you at high velocity 
and your shield count is in 
danger. Night seems a long 
way off as you fly on towards 
your target across the never- 
ending sea. 

Another nocturnal re- 
fuelling finds you closer still 
to your target. This is 
indicated by the fleet of 
battleships which are sending 
up a battery of shells. Still the 
enemy planes attack and the 
tiny black flecks of flak 
threaten to blot out the sun. 



for approaching bombers. 

At first each wave consists 
of two planes but this gradu- 
ally increases to four as the 
game progresses. 

Unlike Falcon Patrol, the 
jet cannot descend into the 3D 
scrolling landscape. This 
makes refuelling less hazard- 
ous, but still tricky, because 
the plane cannot crash unless 
it collides with a bomber. 

Skyhawk is a game of 
survival. The bombers keep 
coming until you have run 
out of jets or fuel after all of 
the refuelling platforms have 
been destroyed. Cheap, 
cheerful and quite addictive. 

ED. 



Before long you begin to 
wish that day three had not 
dawned and regret that it 
did. 

Graphically, the game 
appears a lot more sophisti- 
cated than it actually is and in 
comparison to many other C- 
16 games it shows what a 
thoughtful programmer can 
do within the cramped 
memory confines of the 
machine. Adding an extra 
problem to deal with as each 
screen goes by, helps to stave 
off the boredom of a straight 
forward shoot-em-up> 

The only really weak point 
of the game is the music 
which is mournful and un- 
imaginative. It only appears at 
the end of each day so I won t 
complain too loudly 

Ammunition supplies are 
reminiscent of a cowboy's six- 
gun in the old silent movie 
days, bullets are unlimited. 

In this way the 
temptation to fly with trigger 
finger down would have to be 
curbed in favour of accurate 
and thoughtful gunnery skills. 
Don't allow these criti- 
cisms to draw you away from 
the fact that this is a superb 
game worth every penny of 
your hard earned cash. If 
things do get a little dull you 
can sweep your jet back and 
forth across the skies. 

In this way the program 
commits more enemy planes 
into flying towards you at a 
high rate of knots increasing 
your problems three-fold. 

I.G. 
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TIGERS IN THE SNOW 

US Cold £9,95 




IN DECEMBER 1944 HITLER'S The weather conditions of 
army was being driven back those fateful days of long ago 
towards the Fatherland and a are faithfully reproduced 
major counter offensive was during the game, deter- 
needed to drive the allies mining whether your air- 
away from the Rhine. The borne supplies can be flown 
conflict that ensued became in or not. Being Northern 
known as the Battle of the Europe in the dead of winter, 
Bulge and marked the you soon learn to take ad- 
beginning of the end of vantage of the few dear days 
World War II that occur. Supply level 

A major part in the offen- affects the fighting strength of 

sive was played by the Panzer your units and can become a 

Tan k Divisions of the German crucia I factor i n you r success, 

army. These powerful tanks The situation at the be- 

had earned themselves the ginning of the game is thatthe 

nickname of 'tigers'., hence Allied Forces are represented 

the title of this simulation. by greenhorn American 

As in the real battle the troops against a very experi- 

actron begins on 16 enced and strong German 

December and ends on 27 army. The initial aim of the 

December. Players can take Allies is to hold back the on- 

charge of each army or the slaught until reinforcements 

computer will play the role of arrive. For the Germans it is to 

the enemy. break through and cross the 

River Meuse, taking the 



major towns of Bastogne, if any, and live to fight 

Marche and Kochefort on the another day, The longer a unit 

way for maximum points. The survives the greater the 

eventual aim of the Allies is to number of combat pontsthat 

breakthrough to the East. are awarded at the end of 

Each day is broken down each day. A unit with fewer 

into a sequence of five moves, than 25 points is in serious 

Firstly the Germans alter their trouble and must rely on 

positions and enter into such plenty of movement points to 

skirmishes as these moves pull back out of harm's way 

allow. Next it is the Allies turn while they recover. This I 

to do the same. After this, re- learned from bitter experi- 

inforcements are placed on ence! 

the map and Victory Status is Extra combat points can 

assessed to see if the game be awarded if you chose to 

can continue. Finally, you are include an artillery barrage 

given the option to save the with your attack. Each day you 

game before the next day have a number of artillery 

dawns. points awarded and you are 

The result of a battle is given the option of using a 
determined principally on limited amount of fire power 
the relative strength of the to shore up a flagging unit, 
units involved and the The documentation which 
strategy chosen for attach and accompanies the game is 
defence. If the result of a extensive but confusing, A 
battle is a dramatic win, the map of the whole area is also 
victorious unit may advance supplied but I found it to be 
three squares and attack confusing. Locating my start- 
again later that day. Defeated ing position took a while and 
forces may retreat if there are this wasn't helped by the key 
any combat poi nts left. Some- being some distance from the 
times this will overtax an map itself, 
undersupplied unit and they Eventually, I struggled 
will be wiped out. through the documentation 

Attack strategy can be a and foundthatthe bestwayto 
major offensive, a medium learn is through experience* I 
battle, a light skirmish or a fought long and hard but I 
gnat bite of a reconnaissance regret to say that if it had been 
mission. In defence you may left up to me we'd all be sing- 
chose to counter-attack, try ing German folk songs by 
to hold your position, with- now! This is an enjoyable 
draw or try delaying tactics. simulation but this battle is 
Choosing the correct re- popular for computer 
sponse to your opponents strategy games and J have 
strategy is the aim so that you seen better in my time, 
will lose fewer combat points. E.D* 



YES, ITS YET ANOTHER 
flight simulator! This one sees 
you in charge of a jet fighter 
defending your island from 
the enemy planes. Their 
target is the nuclear power 
plant and it is vital that you 
intercept their bombers 
before they reach their 
destination, 

The screen display is in 
two halves> the top window 
showing the view from your 
cockpit whilst the bottom 
part of the screen contains 
your instruments. These 
include a radar, compass, 
severai guages and warning 
indicators and a scrolling map 
of part of the island. A full 
screen map of the entire 



island can be called up at the 
press of a button. 

Although the instruments 
look complicated, controlling 
your plane is very simple. You 
can attack an enemy plane with 
either cannon or missile, but 
you have finite supplies of 
both. You also get the chance 
to refuel in mid-air providing 
that certain conditions are 
met. 

Wing Commander was 
written back in 19&4 and is 
beginning to look a bit dated 
now but if you want to try a 
cheap flight simulator before 
splashing out on a more 
sophisticated model, it could 
be just the thing you are look- 
ing for. G.H. 
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PRODUCING COMPI- 
lation tapes for charity 
organisations is becoming 
popular. Off The Hook is yet 
another and all proceeds 
from the tape are going to the 
Prinnce's Trust for the re- 
habilitation of drug addicts. 

h Ss very difficult to 
comment on a lape that is 
being sold for charity as you 
obviously want the people 
involved to sell as many tapes 
as possible, Thankfully in the 
case of Off I he Hook the 10 
programs included are all of a 
fairly high quality. 

Programs included on the 
tape are the second of Act- 
ivisions programs featuring 
Pitfall Harry and is great fun to 
play. Harry is trying to rescue 
his niece - makes a change 
from Princess - while 
avoiding the many dangers 
on his way such as scorpions, 



giant frogs and electric 
eels. This game kept me 
occupied for a long time, 
never dies may have 
something to do with this! 

Next on the cassette is 
Space Pilot 2 from Activision, 
This game offers nothing out 
of the ordinary and looks a 
little dated. Nevertheless 
flying your space ship over a 
scrolling backdrop and 
shooting enemy ship^ is still 
great fun. 

Probably the largest and 
most complex game on this 
cassette is Psyiron from 
Beyond. When (his game was 
launched on the Spectrum 
around two years ago I didn't 
get anywhere with it and I've 
not improved in those two 
years. You are in charge of the 
Betula 5 installation and must 
defend it against enemy 
invaders. This means that you 



must shoot them out of the 
skies., go after any that get into 
your buildings and see lo any 
repairs that your complex 
needs. Psytron is a very com- 
plex game - the fact that the 
instructions take up more 
space than all of the other 
games on the cassette put 
together shows ihis. 

Fall Guy from Elite allows 
you to play that famous TV 
character Colt Seavers the 
stunt man. Vour job is to 
perform all the stunts set in as 
little time as possible. 
Nothing really exciting here 
but well worth loading in fora 
quick half hour. 

Demons of Topaz from 
Firebird places you on the 
asteroid Topaz, Vour aim is to 
find the sacred crystals that 
are scattered around the 
many levels of the asteroid. 
Yes you've guessed it. 
Demons of Topaz is a plat- 
form game. It is however 
quite well produced and is 
good fun to play. 

Sheep in Space from 
Llamasoft should need no 
introduction, Bui, just incase 
you've never heard of it, it's a 
little similar to a Defender 
game, but in this case there's 
no one to rescue and you 
must kill all of the Hostiles 
before they can blow up your 
planet. Oh by the way, you 
aren't given a spaceship, ihis 
time you are an intergalactic 
sheep. 

Kong Strikes Back from 
Ocean is probably the most 



disappointing game on the 
cassette. Mind you, when you 
think of the price it's not all 
that bad. In this game you 
must guide your man up the 
fairground track to rescue 
your damsel in distress. Of 
course there are objects for 
you to avoid on your way up 
such as roller coaster cars and 
springs. 

Black Thunder from 
Quicksiiva finds you charg- 
ing along a number of roads 
shooting evrything in sight. 
An extremely fast game and 
great fun to play. 

Death Star Interceptor 
from 5ystem .3 is the penul- 
timate game on the cassette. 
This game finds you once 
again in control of a space- 
ship Irving lo save the galaxy. 
Again nothing out of the 
ordinary is offered but if you 
are into zapping aliens then 
you'll probably enjoy it. 

Bringing up the rear is 
lalledega, and that's exactly 
what J did in this racing game, 
and this one offers nothing 
out of the ordinary though it 
is great fun to play. 

When you consider the 
amount of money that is 
being asked for this cassette 
and then work out how much 
is being asked for each game 
it's impossible to complain. 

Even if there are only a 
couple of games on the 
cassette that you haven't 
already got then its Still worth 
the asking price. Go out and 
buy it NOW. S.C. 
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ANYONE WHO DEFEATED 
the evil pumpkin in the 
original Cauldron now has the 
chance to turn the tables. The 
Witch Queen is in charge of a 
wholly evil regime. The only 
person who can. put things 
right again is you - a brave 
pumpkin warrior! 

Cauldron II is a sort ot 
platform gamq bul instead of 
jumping, you bounceand this 
is likely to take you some time 
to get used to as our hero 
rebounds off walls like a ball 
bearing on a pin table. Start- 
ing in one of several 
randomly i hoseri locations, 
you must collect assorted 
objects before you can 
depose the queen. These 



include crown, scissors and 
jxe. There are various nasties 
trying to stop you and collid- 
ing wirh these depletes your 
energy. You can however 
pick up glowing spheres 
which both replenishes your 
energy and allows you to fight 
back by hurling these spheres 
at your enemies. 

The graphics are good and 
amusing with some lovely 
touches such as when a gar- 
goyle tips you off a platform 
into open space. But I would 
have preferred it if every- 
thing scrolled instead of 
jumping from screen to 
screen - you are never quite 
sure what nasties lie in wait 
tor you. GJH, 
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COUNTDOWN TO MELTDOWN 
Masteitronic MAD Range £2,99 Joyslkk required 
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AFTER AN EXPLOSION \N A 
nuclear power plant, the 
central core is overheating 
and there is a considerable 
clanger of a second blast. Your 
task is to dampen down the 
reactor rods using a team of 
remote controlled android 
commandos. 

You have eight robots to 
manipulate, eat h with a dif- 
ferent set of skills and must 
guide them through the 2000 
rooms on eight levels as you 
try to reach the core in time. 
There are assorted intruder* 
that must be disposed of 
before they sap your strength 
and mobility etc and rentier 
thai particular robot useless 



until he can be repaired by 
one of his companions. 

Moving tin 3 robots and 
firing is via the joystick but 
there are also several key- 
board commands for using 
the objects that you have 
found. The graphics are fairly 
simplistic - 3D views of the 
rooms with exits and nasties 
shown but you can switch 
between views to show the 
doors more clearly. 

Countdown is an interest- 
ing game that will keep you 
quiet for ages - you can save 
your current position. If you 
enjoy large scale mapping 
games, this is Rood value for 
money. G.H. 




SPACE PILOT STYLE GAMES 
have been with us for many 
years but this is the first that I 
have seen for the C-16. 

The game isoneof survival 
as you roam the galaxy facing 
the attacks of innumerable 
alien craft. Flying singly or in 
formation these demons arc 
armed with heat-seeking 
missiles which will artemp to 
snuggle up close to your ship, 
vapourfsing you as they do so. 

The background of stars 
scroll with a beautiful 3D 
effect in every conceivable 
direction but this is where the 
price of sophistication must 
be paid. AN this activity 
results in a deadening effect 



on the spaceship's movement 
lessening the excitement 
which the gameply has to 

offer. 

It is also noticeable that 
the complexity of the angled 
scroll is slower than the 
simpler vertical or horizontal 
scroll but I will accept this asa 
game 'feature'. 

I do feel that the game is 
playable and certainly stunn- 
ing, Each of the four waves of 
aliens are armed with missiles 
which behave in their own 
characteristic way. 

To use a cliche, this is a 
flawed masterpiece. E,D. 



SOLO 

Bug-Byte C-lfa + joystick £2. 




PROGRAMMER STEVEN 
Keflett's name keeps cropp- 
ing up on C-16 games. He 
specialises in unsophisti- 
cated shoot-em-ups which 
rely purely on fast reflexes for 
survival. 

This time he appears on 
the Bug-Byte iabel with a 
typical product of his en- 
deavours which provides 
mayhem with a storyline. 

Solo is the fighter you 
control in your battle against 
the aliens who appear in 
droves lo annihilate you. The 
action is swift as they hurl 
everything at you in their 
venomous attack. Solo can 
move in any direction on the 
screen. 



At the beginning your 
craft sits on the bottom 
border but you'd be fool- 
hardy to sit there too lon^. In 
a matter of seconds the 
screen explodes into frenzied 
activity and a second wave of 
attack will start before you 
have wiped out the first. 

There are 10 waves of 
terror to test your staying 
power and I suspect that 
survival through all of them is 
impossible unless you have 
nerves of steel and reflexes 
honed to superhuman effi- 
ciency. 

Lovers of unpretentious 
zapping games will love this. 

ED. 



SPACE PILOT J 

Anco/Kingsoft C-16 + Joystick £5,95 ^ * 
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Supers oft C-lb - Joystick £6,95 










HOCUS FOCUS 

QuicksiLva £8,95 Joystick optional C64 



KNIGHTS OF THE DESERT > 

US Cold/SSI £9-95 cassette, £14.S5 disk C64 



CHARLIE IS A TRAINEE 
accountant who sneaks into 
the chip manufacturing plant 
to try his skill at production. 
Bugs, sparks and the odd 
spanner in the works run 
rampant at nighl and it is up to 
you to guide the lad around 
the screen to produce his 
microchips. 

This is a platform game 
and a conveyor belt runs 
along the bottom of the 
screen. On the conveyor are 
sockets and Charlie has to 
drop the chips from level to 
level so that they fall into an 
empty place on the belt. 
When all of the places on the 
belt are filled he must climb 



to the switch at the top of the 
screen to wind the belt on. 

The nasties also wander 
around the platforms and 
contact with them can be 
fatal. 

Completely filling a 
conveyor belt allows Charlie 
to move on lo a new produc- 
tion line and further 
problems. 

The graphics could be 
more imaginative but this 
does not affect the game too 
much. The action is certainly 
frantic and the planning of 
your next move is frequently 
thwarted by the numerous 
nasties. Simple but effective. 

J.G. 
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JrREMY IS A YOP PHOTO- 
grapher working for the Daily 
Shocker and is given the 
assignment of taking pictures 
of the Potty Professor s 
inventions in his hidden lab. 
The whole cave system is 
radioactive and protected by 
genetic mutants who are 
intent on stealing your film 
and sword - your one means 
of protecting yourself. 

The parts of the inventions 
are hidden in assorted objects 
which must be searched 
before you can take a picture 
of them. Some objects 
contain ghostlike figures that 
again steal your film. When 
you have some pictures ready 



to develop, you can make 
your way back to the start 
where you get the chance to 
place the pictures on to a 
large grid. 

Moving jercmy is a simple 
left, right and jump although 
(here are several other 
functions which are icon 
driven. These are' examine an 
object, take a photo, pick up 
or switch on an object and 
fight. 

Icons are supposed to 
make things easier to mani- 
pulate, but they just don't 
work here. 
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DESPITE THE FACT THAT HE 
was on the "other side" 
during the Second World 
War, Rommel was renowed 
and respected for being a 
decent fellow and a brilliant 
commander. It was only the 
fact that the British, under 
Montgomery, had cracked 
the German codes and so 
knew every move that he was 
going to make, that led to his 
ultimate defeal in Norlh 
Africa. 

The first thing to be said is 
that this is an incredibly 
complex wargame and would 
be best suited to someone 
with a fair amount of ex- 
perience or a lot of patience. 
Players take it in turn to rein- 



force, supply, move and fighf 
as the Germans attempt to 
take Alexandria whilst 
defending their main base of 
El Agheila. 

The game is played on a 
hex grid that whilst not 
exactly graphically stunning, 
is perfectly adequate. The 
instructions are long and 
complex (a book would have 
been better than the huge 
closely printed sheet) and the 
gameplay is hardly user- 
friendly But, if you enjoy 
wargames or are interested in 
the historical aspects, there is 
an awful lot here to keep you 
occupied. 



COMMODORE 64 

EVER HAD A LOADING PROBLEM? 

Then send) Off tv WIZARD'S TAPE HEAD ALIGNMENT KIT - No eneahould be without 
ona! 

The most common ciuw [if loading failure is bad alignment of your tape heeds Thisfcll 
allows you tc- set up this- ia,pe heads your cassette unh lor the bast possible leading 
MnfliHofla. In many cases this wilt mik* I remaTMbledirlBrenceiri IfiMSmg retTebility. 
□ur kil comprise of: 

' I i A prectsion recorded cea-sette conjtmi no a aoph isticated 1es1 p^cgram . (2 r A special 
adjustment icfewdrwer {fy A direclimi inrScatOf (4) A turning motor. [5] A, detailed 
mUrucMcm booklet with diagrams <6) A Loading Doctor - to h*lp you diagnose any 
loading problems All ®r this lor orvly Cfi.flSM' 

COPY KING - PLUS 

*fl*wOlullOftarvnewcopBrfoj ,| FASTLOADrNGpfagrBrina * FREE Ihia month a suite of 
add i long i b:i"fc .jf- KVulinaa * Smped loaders P ksl.t* loader, etc . h 3 -,r! Iml svilh ease 
* Sack up copies are mid* on blank TAPES at last «p*ad (faster than duel) - VERY 
i liable Icadung, unlike soma compiling uhMlras we could i.mrhnn 1 * Easy tc use * No 
Mcrjnd osssaile un't required *Gr**t *ajue at E7.9S. 

HALF PRICE SPECIAL THIS MONTH!!! 

CoptCil and Lignining Load te^Wlhar Tor only £5.84. Usually £59$ sac-h. 

COPVCAT - Our high ly popular lape m lape back-up copier for Commodore/standard 
rftli l&lding systems ■ Wizard aound effscis CuseHe magic sense * Thousands sold. 
LIGHTNING tO AD II - Converts almost HI y*Uf alow loading games/programs into 
5UPERFAST TURBO lending versions on tape * The Iwdlou* wail lor loading, is Over 
whan you buy this excellent program 

COMMODORE PLUS-4/C16 

THE MIRROR - Superb lap* to tapa back up copiar calersfifl tor the majority at Plua-V 
ClBgames. Backs up both slindarrj and FAST leading software EicfrllontvaJLia - C7 SS 

TAPE HEAD ALIGNMENT KIT - Description the same as Commodore 64 version |see 
a.bOM&|. -\ Qh f popular utility - SB 95 

M EH UNI ASSEMBLER - 100% michma coda assembler loMhe FluS-i/Clr). Very faal 
assembly or aourca coda. Easy enl ry/odi ling cod* v« tbB tu H screen ed iMr F u II e> ■ c t 
message pmpoinlm-g the errors. Full loanVtave and prlnlef facilities Variable names, 
labels, hea/decimal - M»ny oHier facilities too numerous to mention. H«jh1y recom- 
mended - A truly superb assemplar'. Comas with i nalructkHi booklet and FREE booklal 
of machine code routines. Casselle £8 95 Cite £13-95. 

FtAPI D ditpatch of Ofdaf*- 

U K pOifafl* is Incl uded in trra pr ice. European* please ADO SOp. Oul* id* Europe Afj D 
£1.00. Overseas orders welcome. All payments muil be in pounds sterling. Cheques.- 

POsto: 



WIZARD SOFTWARE (Dept. K) 
59 THE MARLES, EXMOUTH, 
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This month Utare's good news... and Ihcra'a bad news I The bad niwi 
O ) is the 12BD price Increase (but wa've Increased our discount to soften 
Um blowl) The good rmra Is our super summer price offer on all Vila 
products... lowest ever SuperBas* pr|c»*. . and mare great HB bcokn" 



■ Ce--r>iedora 128D compiler £539 I 

■ 12SD plus 1900M manrtor £"639 ss | 

■ 12-BD business system £060 ss 1 
(1280 * iwnM * MPS 1000 * Mteroclerfc} I 

■ Commodore 1571 disk diro £259 ua I 
1 year guarantee an aJ CommOdOia products 

PlaaaeaddlB lor 3-day delivery or £10 lor 



| Oommodwo 12* computer £249 m 

| 1W1C monilOf 40/4Q C&bur £279 

1 1 »0M mpnirot 40.,'So mono £ 1 39-« 

I R5232 Of Par ntlrJ I ntorlaeoa £29 

I I llrHil * Parallol Inlertace £79 ss 

Prices aubfecl to avaaability. VAT included. 
Djtaporit overnight Interlaces post free. 



VtiaWrlte Classic IS* is • much onhaincrid nucc45:;rK>r In rhn 
bti^i-sfliing VrjaWina 64, which THE TIMES lealured in 1tvee 
artidtt, calling It 'a creative writer's dream!' VlzaWrtta Classic 

ij. rnrlai nly IJwt besl wirMdprucns^r wu'vu yur stji'jii :>ii any 

compuiur. uvui" Wuhan spaoiafy for ihe 128, VliaWrlte Classic 
rnaKas max^Tum use or Ihe speeS, memory and eo-cotumn 
- dwplay, showing your document enacUy as li wilt be prlnled 
With a 30 r OOO word disk dclionijry, massive S6K lent area, proportional printer aupporl 
plus bulR-ln NLQ tenia lor CBM/Epson type pnnHjrs, oasv-io-uiHf 'pull-down 1 n«:rm;;. 
full Junction calculator, "newspaper >tyle' eolunirta, maU merge ... and much, much mora! 

FANTASTIC SUMMER SAVINGS ON ALL VIZ A PRODUCTS! 

■ VbaWrlle 'Cbsalc' 12a £76 ■>•■ ■ VIzaBlar 138 gMt £96 II 

■ VUaWrlla M 'F^tossjonar ja^S £49 n ■ MzaiStM M XL« £76 u 

■ VLraWrlle G4 (earttidg*) £69.«i ■ VlzaSlar 64 XL4 £66 ss 





Translorm your Commodore 64 into a lull 

r^nlurnd professional datahaiso syftlum, 

■hiin up to 1000 characters per record on 
up to tour aereena.,. and up to ua Items 

p«r rocrjrd. dnftneUo as key, IckI, numeric, 
result oi date tn Ulas c-1 up 10 iSnilhon 
charachifs 1 SuperBase 64 iivrin has calculator and calendar luncBons, easy Input 
from word pre*.: Irani r or daia Tilfw. txiih menu-drlyeft and program conbrol, Boning 
iii id searching fully cSft1indt>ks report ar>d screen lo-mals ... SuperbaseC* is Bssentiad 
H you want the most Horn your 6*.! suppfced on 1541 o>sk with encellent luloriiil 
and reference manual, plus audio (earning tape ,. 

BEST EVER SUPER BASE PRJCES1 



B Super Base 64 




£54 „ 


■ SuperBasa; The Book 




£11 91 


■ SuperBasa Phia 4 




£54 h 


■ SuperBase CB-M SOS* 




£ 115.ee 


aTSuperBasi 126 




f 64 


M ^uperEase CB-H JOO 




£115.« 



EXTENSION 64 

* SUPERB INTERRUPT DRIVEN SPRITE CONTROL 

* UP TO 64 SPRITES ON SCHhEN SIMUl TANtTOUSLY 

* AUTOMATIC MAZE RUNNING FEATURE 
+ AUTOMATIC ANIMATION 

* AUTOMATIC JOYSTICK/KEYBOARD SPRITE CONTROL 

* MODE SELECTION WITH A SINGLE COMMAND 

* PRINT DIRECTED TO HIRES SCREEN IN BIT MAP MODES 

* PLOT, DRAW, CIRCLE BOX GRAPHICS COMMANDS 

* EASILY IMPLEMENTED SPLIT SCREENS AND SCROLLING 

* INTERRUPT DRIVEN SOUNDS, WITH QUEUEING 

* RENUMBER, AUTO, DELETE, RESTORE LINE NUMBER etc 

* BLOCK SAVE/LOAD, DlSK/TLOAD COMMANDS 

* HEX & BINARY, BIT TEST/SET/RESET, DEEK/DOKE 

* IMPROVED ERROR HANDLING, ON ERROR GOTO/GOSUB etc. 

* IF ... THEN ... ELSE. WHILE . WEND. REPEAT ... UNTIL 

* PROC, DEFPROC, ENDPROC FOR BETTER STRUCTURE 

EXTENSION 64 completely eliminates the need tor all those unintelligi- 
ble PEEKs and POKEs and provides easy control of ALL the C64's 
leatures. Trie carefulry designed and very powerful new commands 
make extensive use of the C64's interrupts to do a lot of the work auto- 
matically, "behind the scenes", For example, if you top up tne sound 
queue you can play athree-parl tune in strict tempo while you list and edit 
your program. 

EXTENSION 64 is available on cassette, disk or cartridge complete wrth 
manual and six demonstration programs al the special introductory price 
±- 

Cassette £7,95, all inclusive 

Disk „ , . £9.40, all inclusive 

Cartridge E14.95, all inclusive 

Sond cheque Or PQ or phone Access/Visa details to; 

KNIGHT SOFTWARE (Dept YC) 

24 Badger lane, Ingiatiy Barakk, Stockton-on-Tees TS1 7 OHM 
Telephone (0642) 762540 



Tricks & Tips for the 128 

k 300 -page lreaaure cheat of *ASy-ta-UM 
practical techniques tor your C12B... panned 

with reacfy-te-enler BASIC and Assembler 
llatlncja, eareruiry autplalnvd, «nd full ct ub*M 
Ideaa for you t* tryf Youl see row 10 run 
64 programs afl 12* speed i-ow lu work with 
graphic* »nd muhlplo acreien.»._ You'll soe 
how »n ahnr tins character Mt, p«nt or draplay 
banner tltlea, add axlra luncllort k*ya, 
protect and retlort your program?. i«drjriiw 
ttw k«ytK>ard, add now Dash: commands 
a.nd much mora... an 1or onry Il2.»5f 



(/ Are you ■ two- 

,ln S»* r 

^lUpaBmaM Then why r»| m 
T imOfW^ 5.uporType help 

type ihe last and eesy waiy. , with your 
compular as the leacher' All \tm famty can 
learn Ehra uselul *irj, atlh^ir ov™ pace 
and proM from th* v*r> W*9l COmpulaf- 
aidad training and feedback techniques! 

ON TAPE £ 1 6,S# 

ONOi^K £21.95! 



Presenting the Amiga 

H yell want K» know why {hero's auch B 
Inn ahaul tha Amiga, this book t9\'1 a II I 
A complete: ftin-down on this amazing 

machine. It revrJls the secret* of Amlrja 
Basic, Amiga DOS, Intuition workbervch, 
plus mica. Icons, gpnch, sound... f.9.9Sr 

The Anatomy of the 1571 

Exploit the full potential of your disk drive 
with Ihli 300 page In-depth guide I FuNeat 
coverage ol sequential, relative and direct 
access tiling, CP.'M, DOS routines, clrcullry 
and a luiry anrvotaled ROM listing... U3.95! 

The Anatomy of the 12S 

Wi th nearly 5O0 information -packed pages, 
Ihta la THE book io get about your new 

CommorJor* 1 W„. thf Insider's guld* 

to Ihe secrets of Ihls powerful computer! 
Fully documented ROM lislings ol boi- Ha • ;. 
and the Kernel... memory maps, i^o-pagfi 
fcattnge... ports, imerruprs, boor roullnes. . 
SID, VIC. ZOO & AO-column chtps... mjrnorv 
managerDant.. . assernbty code... enlarniir] 
ihe screen . .. WO v. 200 graphics . afl this 
and much mor« 1nr only £12.95! 



■ ■ P.-i-.-m: (:■; "pi iv 


-4446 £44 .95 


■ Super "C 12a 






■ PefSpeed 129 compiler 




44. SS . 


■ McroCkark i£& 






■ C^rnrrwdore Scrip] i2J 




49.99 


■ SupnifSciipr i;a 




69.95 


■ Superscript m 


r- r-. -ng 


4*as 


■ BupaTflAH Slant* $4 




29.95 1 


■ Supor Pmat $4 




44.95 


B Basn; 64 cjOrrpitor 


■m H 


41.95 



■ Simon's Base 0* (can] W> oq £is.00 

■ PmSprwid E4 Cut i^iilOi 6*.0e 34.95 

■ OKtord PascaJ 64 49 .95 . 4J.afi 

■ Oklord Pascal (tape) 19.95 

■ JetPack B4 compiler -&«S 29.95 

■ JetPack (tape) 14-95 

■ A^oftthkHi'monrior C4 19 . W 15,55 

■ F^owerPlan 64 44 00 3S.9S 

■ Praclicafc tl -tMf «.95 

■ Master 64 tl W 39.00 



WANT IT TOM ORROW??? CALL 



"O0AVI!t 



ON 01-546-7256 



Prices Include VAT and POSTAGE 
and ere correct on goEng to pr ■**. 
Order by pott or pftona uning 

cheque. Access. BarclayWIU Or 

postal order. Despatch la by same 
day let CLASS post. Product data 
available on request, or phona rar 
advke II In doubt IREF A4o] 



Sonujare 



VISA 



LAKESIDE HOUSE, KINGSTON MILL, SURREY, KTJ ?OT. TEL Ot-546-7256 



YOUR BEST INDEPENDENT COMMODORE MAGAZINE 



SO YOU OWN A 






,SO YOU'VE WRITTEN SO 

{ SO WHY HAVFN'T YOU SUBM TfTTO THEM TO USj I 



YOUR COMMODORE IS ALWAYS ON 
the lookout for new material for publica- 
tion and we know that there are 
thousands of intelligent, literate, 
innovative and creative Commodore 
owners out there, so why don't we get 
together? 

If you have written a program, be it a 
game or a utility, that you think you 
should share with other Commodore 
owners, then why not submit it to us for 
publication. Don't forget we pay very well 
for any articles that we publish. 

All submissions should be well docu- 
mented and where possible include a line 
by line breakdown of the program 
together with a list of any variables used. A 
copy of (he program should be included 
on either tape or disk. 

All submissions should be sent to the 
address below. If ii is not chosen for 
publications then it will be returned to 
you. 

You may not have written any software 
yourself, but you may have very firm 
opinions about the world of Commodore 
and all its attendant industries and 
products. If you do, then put your views 
or questions on paper and post them to us 
again at the address below - you might 
even get paid for airing your views! 

All submissions should be sent to: 



The Editor 

Your Commodore 

Argus Specialist Publications 

No 1 Golden Square 

London W1R 3AB 



Surname; 

Filenames: 

Address; 



Postcode; 
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.Telephone Number: 



Times to contact you: 

Program Name: ' 

com put er/ memory size: 

Extras required (disk etc): 

Have you sent the program to another magazine? 



Yes/No 



PLEASP COMPLETE IN BLOCK CAPITALS 



Dale received: 
Date checked: 
Rating: . 

Com men Is: . . 



Date adt- sent: 
Checked by: ... 



Reply sent: 



. . Ac It. received: 



Date pri 



nted; Date returned:. 



Fee: 

I 

Date Fee sent; 

i_ 




The a mazi ng, comb ined text and g ra phi cs adventure generator ena bl es 
you to prod u ce fast, compact ad ventu re g ames with th e m i n i mu m of effort a nd 
the maximum of creativity. Stunning graphics can be created quickly and easily 
with the powerful picture generator that has many features including:- dot, 
cirde, elastic I ine, ellipse, fast fill, shadi ng, step by step review, easy editing and 
the ability to merge pictures. 

The comprehensive, intelligent command interpreter can handle complex 
sentences and multiple input commands. There is also an extensive text com- 
pression facility that allows you to produce far more detailed and numerous 
location descriptions. Plus a full function editor; automatic word formatting, a 
logical command interpreter and an abbreviated input acceptance facility. 

So unleash the power of your imagination now with The Graphic 
Adventure Creator, for your Commodore 64 computer Available from all leading 
retailers or direct from Incentive on 0734 591678. 

INCENTIVE SOFTWARE LTD. 54 London Street, Reading RG1 4SQ. 



Please rush me, for my Commodore frJH 
Computer THE GRAPHIC ADVENTURE 
CREATOR w i-viy.'-i 

□ Cassette £22.95 

□ Disc £27.95 
I endose Cheque/ PO for £. 

j or pi ease d ebit my Cred rt Card 

| NO 

I Name 
| Address. 




George Duval has managed 



to get hold of some Amiga 



games software. Read on to 



find out what's available* 



IT IS A REAL SHAME THAT COMMOD- 
ore, in all its wisdom, has decided that 
the Amiga should be a business 
machine. When you think about it, with 
amazing graphics, 4096 colours, stereo 
sound and a 68000 processor , there 
cannot be a machine more suited to 
high quality games. 

Fortunately, many of the large 
American software houses agree with 
me, and slowly but surely some 
excellent products are appearing. Elect- 
ronic Arts was the first company to 
produce games for the Amiga, not 
surprisingly perhaps -Commodore gave 
development machines to Electronic 
Arts more than six months before 
anyone else] 

Most 64 owners will recognise the 
first three games EA released -Archon, 
One-on-One, and Seven Cities Of Cold 
as they are all conversions from C64 
originals. None of these products take 
full advantage of the Amiga's capabili- 
ties, but each has its own touches that 
make it just that little bit better than 
anything available for a normal home 
micro. But then the Amiga is no normal 
home micro'! 

Seven Cities of Cold was the first 
complete game for the Amiga, however 
it is also the least good. It is ridiculously 
similar to the 64 version, even down to 
the chunky horizontal scrolling; which H 
is more reminiscent of the Vic 2D than a 
£1500 Amiga! 

In The Basket 

Things improve greatly, however, with 
One-on-One, Although it too is a 
straight conversion from a well known 
64 game, the graphics are good and the 
sound is absolutely mindblowingl In 
case you don't know the game, it's a 
basketball simulation, except that you 
don't play a whole team, just one player 
- Dr ), or Larry Bird (both of whom I am 
assured are well known basketball 
stars!). You must try and out -fox your 
opponent and score as many points as 
possible in the time allotted. 

Graphically One-on-One is good, 
though by no means special. By using 
vertical sprites, the programmers have 
taken the easy way out Had they used 
the much vaunted 'Slitter chip' the end 
result would have been truly outstand- 
ing. The sound however is a different 
story. Using sound-sampling EA has 
managed to use sounds from a real 
game, and everything from the ball's 
bounce to the popcorn seller is 
fabulous. 




A Art- tic Fox 




A Wvnd Wilkfi 

Adventuring 

Perhaps the best known of EA's conver- 
sions is Archon. As a 64 game I rated it 
very highly, since it managed to 
combine the strategy of chess together 
with a more exciting 'arcade' section. 
On the Amiga it is the same game only 
better. The graphics are beautifully 
defined, the sound is fun, and the game- 
play is gripping - what more could you 
ask for? 

Out In The Cold 

Arcticfox! If the first three games are 
good conversions, then Articfo* is what 
the Amiga is all about. Programmed by 
Dynamix, it must be the best game on 
any personal computer. To describe the 



Ffighl Simula I ur 




game in full would take hours, but 
briefly it is true 3-D (as opposed to sprite 
3-D) Battlezone type game, in which you 
control a 37 ton missile launching 
IfJOmph tank! This is the only game I 
have seen that shows what can be done 
on the Amiga. It has amazing graphics, 
great sound, and is immensely playable. 




V L AYTJME 



On the packaging of Arcticfox is a 
line which 1 think sums up what this 
game is all about It reads "Where do 
you sleep when you own a 37-ton rank? 
Anywhere you want to"! 

Arctiefox's mission is set in 2005, and 
you must infiltrate the A lien's force field, 
and blow up the main fort, thereby 
defeating the aliens. Against you are a 
wide variety of stationary as well as 
mobile weapons which will do their 
utmost to make sure you get massacred 
well before you reach the main fort. 

What makes Arcticfox so good is the 
attention to detail. The instrument panel 
alone is amazing, with each of the 
weapons you have being activated by 
moving an on-screen hand. Radar too 
has been implemented! and the mini 
screen used for displaying the guided 
missiles is incredible. 

Reviewing this game poses one 
difficulty, what superlatives are there 
left to use? Screen shots cannot do this 
game justice, and even the fact that it is 
quite slow doesn't alter the fact that this 
game is great 

In On The Act 

Although EA is the biggest producer of 
Amiga software, other American 
software houses saw this computer as 
their chance to be 'there at the begin- 
ning'. Activision managed to release 
three titles very quickly, yet retained a 
very high standard 




Burrowed I imf 



As with most of EA's games, Acti vi- 
sion has converted three best selling 
Commodore 64 titles; Hacker, 
Borrowed Time, and Mind shadow. 

In 1985, Hacker was one of Activi- 
sion's best selling games, On the Amiga, 
it has been upgraded graphically, but 
the gameplay remains the same. You 
have broken into a computer and must 
travel around the world collecting 
sections of a secret document. What 
makes this game sogood on the Amiga is 
that the small ' monitor' within the game, 
which is used to display the locations, 
shows some incredibly well defined 
pictures of all the major cities around 
the world (Tower bridge is especially 
good!). 

Mind shadow and Borrowed Time 
are both graphical adventures, and 
although they have no sound, the 
graphics are of a very high standard. In 
Borrowed Time you play a 1930s 



detective called Sam Harlowe, and it is 
your job to crack a complicated case, 
and avoid being murdered - not an easy 
task! 

Mindshadow is a more impressive 
adventure, in which you play a victim of 
amnesia who must find oul who and 
where he is. Although neither of these 
games use the full potential of the 
Amiga, they were created fast, and as 
such bode well for what Activision will 
do in the future. 

Although England is well behind on 
Amiga development, we do have one 
game - Brataccus from Liverpool's 
Psygnosis. Originally a QL game, more 
recently it has been released for the 
Atari 520ST, Mac and Amiga. It is an odd 
game, in which you must wander 
around a spacecraft, doing battle using 
your sword and refusing of fen of drinks 
at the bar! Unfortunately Brataccus is 
another example of a ga me that does not 
take advantage of ANY of the Amiga's 
facilities, even down to the reduced 
screen size and limited colour. 



Archon 




What Next? 

What the future holds for Amiga games 
is uncertain, but I have seen sneak pre- 
views of two games which should be 
released towards the end of 1986. Wynd 
Walker will be Commodore's first, and 
quite possibly only, game forthe Amiga. 
It is an arcade adventure with you 
playing the hero, a wrzard. As yet Wynd 
Walker has no gameplay, but enormous 
potential 

The Amiga is most suited to 3-D 
simulations, and I have seen an 
unfinished flight simufator that, when it 
is released, will have airline pilots 
aghast! Programmed by the team 
responsible forthe now legendary Flight 
Simulator Fl for the IBM PC, it is fast, has 
wonderful solid objects and great 
potential. Unfortunately in the version I 
have, you can also fly UNDER the 
runway, and THROUGH the Pyramids! 

As yet, no one has written a game 
purely for the Amiga, using all the 
potential of this incredible machine. 
However I know for a fact that EA is 
writing the arcade class Marble 
Madness, which should be out within 
two to three months. All eyes are on it 
and another EA tftle Return To Atlantis - 
the first game to make use of the Blitter - 
to show what really can be done. 



Get in a spin with 



W Bremner's insight 



into your 1541 disk 



drive. 



IN ORDER TO INCREASE 
your understanding of the 
1541 if is necessary to 
comprehend how the user 
communicates with the 1541. 
This article should give you a 
better grasp of this subject. 

The program listed at the 
end will be used throughout 
the series to investigate the 
drive, and allows the user to 
store and retrieve programs 
and data within the drive's 
own memory. The program is 
rather slow, as it is written in 
Basic (with some machine 
code), but is fully docu- 
mented, and serves to teach 
as well as being a useful tool. 
Readers interested in 
acquiring more complex 
utilities should get in touch 
with Evesham Micros on 0386 
41989 or obtain a copy of 
Drivemon by Starpoinl 
Software. 

The Serial Bus 

The 1541 Disk Drive is one of 
the many peripherals 
available for the Commodore 
64 which use the serial bus to 
send and receive data to or 
from the host computer. The 
bus is a daisy chain 
arrangement allowing up to 
five peripheral devices to be 
connected together, for 
example, one printer and two 
disk drives. Since several 
devices may be connected at 
the same time, there must be 
a way of distinguishing one 
device from another. This is 
the purpose of the device 
number, and the 64 assigns 
numbers zero to 31 to the 
serial bus, eight to 11 covering 
up to four drives. 

The 64, known as the bus 
controller, can command a 
device to receive data on the 
bus {LISTEN! or transmit data 
(TALK). Only one device may 
talk on the bus at a time, but 
many devices may listen to 
one talker, and l he 64 is the 
only device on the bus that 
may act as controller. When a 
device is addressed, the 64 
sends an attention signal 
(ATN) over the bus, alerting 
all connected devices that 
they should be aware that 



PROGRAMMING 

THE 

1541 



data communication is being 
established with one of them. 
The 64 then sends the number 
of the desired device, and if 
that device is present, it will 
respond to the ATN, 
otherwise a time out error wi 1 1 
( h iur. and ihe 64 will report ,l 
DEVICE. NOT PRESENT, 

The 64 then indicates to 
t he selected device whether il 
should be a listener, and 
receive d<ita from the bus, or 
be a talker, and send data. A 
second address may also be 
sent to perform any further 
set up operations. To ensure 
the accuracy of the following 
data transmission, the data is 
sent over the bus one 
character at a time. Only 
when the receiver acknow- 
ledges the accurate receipt of 
the data may the sender 
transmit- another character. 
This fairly lengthy procedure 
is known as handshaking, and 
is necessary due to the 64 and 
1541 not being centrally 
synchronised. When the data 
transmission is complete, the 
device is de-addressed; if the 
device was sending data, the 
64 sends an UNTALK 
command; if the device was 
receiving data, the 64 sends 
an UNLISTEN command. The 
bus is then free to handle the 
next transmission. 

Controlling the 1541 

Various housekeeping duties 
such as renaming a file can be 
executed by sending special 
commands to the 1541. In 
order for us to manipuiatethe 
drive's memory, the Disk 
Operating System {DOS} 
designers kindly included 
some extra commands, some 
vita!, some seemingly super- 
fluous. The three most 
important of these allow us to 
store, retrieve and execute 



machine code routines and 
data within the 1541 RAM. 
They are similar to the POKE, 
PEEK and SYS functions in 
Commodore Basic, and work 
in much the same way. These 
special commands along with 
their relevant parameters are 
sent to the drive along the 
command channel (15), and 
are covered in depth in the 
1541 user manual, so I will 
only briefly review their 
syntax: 

MEMORY-READ; fetches up 
to 25S bytes from anywhere in 
the drive's memory, and 
returns them along the 
command channel. 
Format: "M^R";CHRi(LO 
Addr.);CHR$(HI Addr.);CHR 
$(No.bytes}-optional. 
MEMORY-WRITE: stores up 
to 34 bytes at a time in RAM, 
Format: "M-W";CHR$(LO); 
CHR$(H1);CHR${No.bytes); 
CHR$|data). 

MEMORY- EXECUTE: exe- 
cutes a ROM or RAM routine 
within the drive's memory. 
Format: "M-E";CHR$(LO); 
CHR$(HI). 

Drive RAM Usage 

$000 — Zero Page 

$0100 — Processor Stack area 

$0200 — Serial Bus Input/ 

Output buffers 

$0300 — Buffer #0 

$0400 — Buffer #1 

$0500 — Buffer #2 

$0600 — Buffer #3 

$0700 — Buffer # 4- Used by 

DOS for BAM 

The following program 
demonstrates the use of all 
the "MEMORY" commands 
in one sequence. A small 
routine is poked into Buffer 
no at $0300, which, once 
executed, stores a further 
byte in location 0400. Note 
that the m/c routine ends 



with an RTS (Return To 
Su broutine), 

100 OPEN 2,8,15 

110 PRINTS, "M-W";CHRS 

(00);CHR$(03);CHR$(6);CHR 

$(169);CHR$(255); CHR$ (141) 

;CHR${O0fCHR$ 

(04);CHR$(96) 

120 PRINT # 2, "M-£";CHR$ 
(00);CHR$(03) 

130 PRINT n 2, "M-R";CHR$ 
(00);CHR$f04);CHR$(01) 
140GET#2,B$tPRINT B$ 

The same routine when 
written in machine code is 
considerably more involved, 
but as long as the rules are 
strictly followed, in the 
correct sequence, equal 
results can be achieved, and 
often a lot faster. Luckily, 
most of the hard work has 
been done for us, and we only 
need to call the correct 
Kernal routines: 



Serial Bus KERNAL 
Routines 

LISTEN SFFB1 — Command a 
device on the serial bus to 
LISTEN. 

SECOND $FF93 — Send 
secondary address after 
LISTEN. 

CI OUT SFFA& — Output a 
byte to the serial bus. 
UNISN SFFAE — Command 
all devices on the serial bus to 
UNLISTEN. 

TALK $FFB4 — Command a 
device on the serial bus to 
TALK. 

TKSA $FF96 — Send 
secondary address after 
TALK. 

ACPTR SFFA5 — Input a byte 
from the serial bus. 
UNUK $FFAB — Command 
all devices on the serial bus to 
UNTALK. 



Com 
Rout 



plimentary Bus 
ines 



IONIT SFF84 

input/Output 
READS? $FFB7 

word 



- Initialise 
Read status 



To transmit data to a device, 
the accumulator {ace) is 
loaded with the device 
number, and the LISTEN 
routine is called. The 
secondary address (channel 
number) is then stored in the 
ate, bits five and six are set 
(result * s.a. + $60) and the 
routine SECOND is called. 
Data characters stored in the 
acc are then sent over the bus 
using CIOUT, and the whole 
sequence is terminated with 
the UNLSN routine, which 
sends an EOl {End Or 
Identify). 

Getting a device to send 
data over the bus is just as 
easy. The KERNAL talk 
routines are used in place of 
their corresponding LISTEN 
calls, and data is input using 
ACPTR. Bit six of the status 
Hag (updated after a READ5T 
call) can be checked after 
each ACPTR call to test for an 
EOJ from the drive. 

To open a file or direct- 
access buffer, bits five, six, 
seven and eight of the 
secondary address value are 
set (result ~s.a< + $FO), Bits six, 
seven and eight are set {result 
■ s.a, t $EO) to close the 
file/buffer 

Armed with this inform- 
ation, we can now write our 
machine code routine. Note 
that because the LISTEN/ 
SECOND sequence is used 
three times I have set it aside 
as a complete routine calk In a 
program full of disk access, 
this is often a valuable space 
saving technique. 

This covers all the 
"Memory" commands and 
their various peculiarities. As 
reference only, I have 
included details of those less 
well known commands I 
mentioned earlier. So far I 
hav 



these commands implement- 
ed in elaborate disk 
protection schemes; they 
tend to suggest exact usage 
because of their limiting 
qualities. As in the case of the 
memory commands, they are 
executed by sending the 
function and its parameters 
along the command channel. 
BLOCK-EXECUTE: Reads a 
specific track and sector into a 
previously opened buffer and 
executes the machine code 
routine at the start of that 
buffer. 

Format: "8-E ";CHR$(chan- 

nei);CHR$(drive no.) ;CHR$ 

(track); CHRS(sector) 

E.g. PRINT #15, "B-£";2;0;18; 

10 

USER-JUMP :Apart from the 
two "Ux" commands used to 
read (Ul/UA) and write 
(U2/UB) specific sectors to 
and from the diskette, and the 
two "Ux" commands used to 
set the drive bus speed 
(U9/UI) and reset the drive 
(U10/UJ), there are six ' user- 
jump" functions which, when 
called, execute code at the 
beginning of buffer # 2 
($0500). 

U3(UC) — jump to $0500 
U4(UD) — jump to $0503 
U5(UE) — jump to $0506 
U6(UF) — jump to $0509 
U7(UC) — jump to $05OC 
U8(UH) — jump to $0501 

The nature of these 
commands would suggest a 
"jump-table" set up to 
perform varied tasks within 
the 1541^5 memory, easily 
called up from an external 
Basic or machine code 
routine. For example, a 
routine which reads section 
18,0 into buffer#1 and sends it 
at high speed along the bus 
could possibly be called by: 

PRINT #15/'UC";CHR$(18) ; 
CHR$(0) 

Although, so far I have 
referred only to the 64 and 
1541, the above kernal calls 
and communcation protocols 
are analogousto both the Vic- 
20 with 1540 Disc Drive, and 
the C128 in 64 mode with 




LISTEN 


■ $FFB1 


: TALK 


= $FFB4 


SECOND 


= SFF93 


: TKSA 


= $FF% 


CI OUT 


= $FFA8 


: ACPTR 


- SFFA5 


UNLSN 


= SFFAE 


i UNTLK 


= SFFAB 


READ ST 


= $FFB7 


: CHROUT 


- SFFD2 


DEVNUM 


- s 






SECADD 


= 15 







5NDTBI .BYTE "%1 ^S0O,$O3.$0fr,$A^$ VI .ShD.Kji 
$04, $60 

$aD,S00,$O4,$60 
SNDEND 

GETBL BYTE "M-E",$00.$03 
GETEND 

EXTBL .BYTE JJ M-R",$00,$04,$01 
EXEND 


JSR LSTNRT 

BNE END2 


; send listen + second addr. 
; finish if error flag set 


l.DX#$00 

LOOP1 LDA SNDTBL.X 
JSR CIOUT 

INX 

CPX #SNDEND-SNDT8L 
BNE LOOP! 


; get "Memory -Write" string 
; output byte 

; is it done? 


JSR UNLSN 
and UNLISTEN 


; send last character, EOl, 


jSR LSTNRT 




LDX #$00 

LOOP2 LDA EXTBL, X 
JSR CIOUT 

INX 

CPX# EXEND-FXTBL 
BNE LOOP2 
JSR UNLSN 


; send "Memory-Execute" 
string 


JSR LSTNRT 




LDX #$00 

LOOP! LDA G£TBL,X 
JSR CIOUT 

INX 

CPXtfCETEND-CETBL 
BNE LOOP3 


; send 'Memory-Read'' 
string 


jSR UNLSN 




LDA # DEVNUM 
JSK TALK 


; command drive to talk 


LDA SECADD + $60 
JSR TKSA 


; set secondary address 


JSR ACPTR 
PHA 

JSR UNTLK 


; input byte 
; store it 

; command disk to stop 
talking 


PLA 

JSR CHROUT 
END2 RTS 


; retrieve byte 
; print it 


LSTNRT LDAflDEVNUM 

JSR LESTEN 


; tell disk to listen 


JSR READS! 
AND#%10000000 

BNE END1 


; get status 

; check bit 7 (Device Not 

Present) 

; error flag set 


LDA ft SECADD + $60 
JSR SECOND 


; set secondary address (bit 
5+6 set) 


LDA #$00 
END1 RTS 


: clear error flag 





Eric Doyle takes a nother 



long hard look 



Commodore compu ter. 



THE 6500 SERIES CENTRAL PROCESSOR 
may be the heart of a computer but it is 
the slave of the operating system. The 
OS is either a machine code program or, 
more usually, the program contained in 
the Basic ROM, This is the language of 
convenience devised by Microsoft 
which the computer uses when it is first 
powered up. 

For Convenience 

A language of convenience has nothing 
to do with the scrawlings on a lavatory 
wall, it is merely a compromise language 
used when communications cannot be 
conducted in the speaker's mother 
tongue. Basic is such a language, a 
computer speaks in pure binary but we 
use English so a stylised form of English 
has been devised to ease the job of prog- 
ramming. Similarly, a computer does not 
use variables in its operation, it uses 
definite memory locations. 

The use of variables in Basic is so 
essential that I used to take it for granted 
that my old Vic 20 knew what I was 
talking about when I referred to them. It 
wasn't long before I started to wonder 
how it responded to and stored all the 
variable names I came up with. 

One possible answer was that every 
conceivable variable name had a space 
allocated by the ROM from the moment 
I t urned the computer on . Of course this 
is impossible in a mere 3.5K of memory. 
To allocate sufficient space to 26 strings 
(A$-X$} would need a reserved space of 
6 SK and when arrays are taken into 
account there wouldn't be enough 
room in a CI 283 

The only answer is that the computer 
adds to the list of variables as each is 
encountered when a program runs. This 
still means that space has to be allotted 
in RAM but it also means that there is a 
limit to the number of variables which 
can be defined. It doesn't take much 
effort to verify this by trying to dimen- 
sion a large array like DIM A$(256,256}. 

This list is stored in the same area of 
memory as the Basic program and ef- 
fectively reduces the space which is 
available. The more variables you use, 
the shorter your program must be. 

This means that the computer needs 
to keep track of where the variable 
space is to be found, How many types of 





var 



variable are there? Integer, string and 
floating point make three but there are 
also arrays and defined functions. 

How do we find where these are 
stored? Memory locations 45 to 52 hold 
the secret {C128 owners in CI 26 mode 
should add two to all the following 
values): 

Loci Loc2 Description 

45 _ 46 Start of variables 
47 _ 48 Start of arrays 
49 — 55 End of arrays 
51 — 52 String storage 
55 — 56 End of string storage (end of 
Basic; memory) 

The locations pointed to by the con- 
tents of this tiny block of memory can be 
found by multiplying the contents of 
Loc2 and 256and adding the contents of 
Loci. 

Down to Work 

Time to experiment. Enter ihe following 
short program and run it: 

10 A%=257 

We must find the start and end of 
iable storage so type in the following : 

PRINT 256*PEEK<45)+PEEK(46),256*PEEK 
(46)-1) 

The values obtained will vary dep- 
ending on the model of your Com- 
modore but you will find the difference 
between the two values to be seven 
bytes. This is the amount of space 
allotted to all integer variables. 

Now let's see what's in these seven 
bytes. Normally we'd use a loop to PEEK 
each location in turn but this means 
setting up a new variable and possibly 
affecting these memory pointers. 
Luckily, when a variable is set up another 
pointer pair indicates where the variable 
is stored. These are locations 71 and 72 
(73, 74 in 128 mode). Add the following 
lines to your program, 

10 REM BANK1 IN C128 MODE 

20 POKE 828,PEEK(71):REM POKE 2816, 

PEEK(73) IN C128 

30 POKE 829, PEEK(72):REM POKE 2817, 
PEEK(74) IN C12B 

40 LO=PEEK(828)+PEEK{829)'256:Rt : M 
2816,2817 IN CI 28 

50 FOR X=0 TO 6:PRINT PEEK (LO+X)j: 
NEXTX 

Running the program should give 
these values: 193,128,1,1,0,0,0. 

You're probably wondering what all 
this means. Let's examine the first two 





figures. What happens if we subtract 128 
from both numbers? We get 65 and 0. 
Ah! 65 is the ASCII code for the letter A, 
our variable's name. What if we'd called 
it AA%? Could it be that we'd have 
found 193 in the second byte? Try it and 
see. Change your program line 10 
variable to AA%. 

Eureka! It works. So we now know 
that the first two bytes of a stored integer 
variable is the ASCII code of the first two 
characters of its name plus T28. 

The next iwo numbers reveal their 
identity if we treat them in a similar way 
as we treated the variable pointers 
earlier. This time we must multiply the 
first number by 256 and add the second 
number. Put your computer down, you 
can do this one in your head. Ok 
Einstein, the answer is 257, Well, well, 
this is the value of the variable. Clever 
isn't it? 

What do the zeros mean? Precisely 
that, nothing whatsoever! They're just 
padding and you'll see why later. 



Complex Integers 

Let's iry a larger value for AA%, like 
32768. See, your computer can't take it. 
Now try 32767. It likes that, why? 

To answer that weVe got to go 
binary. Each byte consists of eight 
switches which can either be off or on 
and each indicates a different number. 
From left to right these are 128, 64, 32, 16, 
eight., four, two, one. The number four 
would be represented by the four switch 
being turned on and all the others off, 
five would need switch one and four on 
and 255 would mean all switches were 
on. 

We have found that the stored 
number is held in two bytes. In this case 
the 16 switches add eight higher levels to 
the existing group; 32768, 16384, 6192, 
2048, 1024, 512, 256. 

Adding all 16 numbers together we 
get a maximum value of 65535. Sub- 
tracting the highest permissable integer, 
32767, from this gives 32768, the highest 
switch value. If this switch is not usedfor 
number storage what purpose does it 
have? 

If the switch is on, the integer is a 
negative value and if it is off, the number 
is positive, 

The proof of the pudding etc. Give 
AA%a valueof -257. The resulting values 
are 254 and 255. This gives 65279. We 
know the number is negative so 32768 
can be subtracted to give the answer 
32511. If 32768 is subtracted again the 
result is -257! 
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This is a mathematical solution. What 
actually happens is that a negative num- 
ber is represented in a form known as 
two's complement. 

To get a two's complement number 
we need to look at the binary repre- 
sentation of the positive value 257, An 
on switch is represented by one and off 
is shown as zero. From our previous 
example we can see that 257 consists of 
256+1, so we turn on those switches 
only : 

0fX3000010000OO01 



Next we turn all on switches off and 
all off switches on: 

1111111011111110 

The final act is to turn the fast switch 
back on r 

1111111011111111 

Evaluating this gives the value 65279. 
Now try for yourself to split the 16 
switches into two groups of eight and 
see what values you get using the 128, 64, 
32, 16, eight, four, two, one series in both 
cases. You should get 254 and 255. 

What would happen if the last switch 
was on as in this case? 

Number 001O01110O0O0100 
Complement 1101100011111011 

+ ' 1 

We can't turn the last switch on to 
complete our two's complement so we 
turn it off and try the next switch. It's also 
id the on position. Turn it off and move 
along the line until you find a switch in 
the off position, remembering to turn 
off any switches you have to pass. 

In the example the third switch is off 
so we need search no further: 

Two's comp. 1101100011111100 

To convert the number back to a 
'real' value, reverse the process. 

0010011100000011 
+ 1 

001001110000010 
=00100111 00000100 
= 39*256 + 4 



Don't forget the minus: -9986 

Play with the program giving AA% 
different identities and then trying work 
out from the dated PEEKed the number 
you first thought of. 



Alternatively, if all this binary is too 
much for you, work out the vafuestored 
and subtract 65536 from the resuJt to 
give the negative value. 

Highly Strung 

Flushed with success, we'll now look at 
strings. Change line 10 to A$="FfND IT" 
and run the program again. 

This time the first three values are 65, 
12a, seven. The next two numbers will 
vary from machine to machine but the 
last two will both be zeros. Ignore the 
zeros, they're more padding. This time 
the first letter of the variable name is 
directly represented by its ASCII vaiue 
but the second letter still has 128 added. 
The next value is interesting count the 
number of letters in the string. Ah so! 

Treat the fourth and fifth figures as a 
two byte number and use this equation: 

PRINT CHR$(PEEK(fourth)+PEEK (fifth) 
•256) 

Substitute the values from your 
program for the words 'fourth' and 
fifth'. 

It gives an "F Enter the line again but 
put 1+ between the first bracket and the 
command PEEK. I think we've found itt 

Note that I he computer reads the 
value from the program line. Why do 
locations 51 and 52 point to 40960? 

Replace line 10 with this: 



10 A$-"FIND IT":B$= "YOURSELF":C$ 
A$+B$ 



Run the program and, in the words of 
the variable, find it yourself. 

Functional Storage 

Straight in the deep end with you: 

10 DEF FN AA(A)=PEEK(71)+256*PEEK{72) 
20 LOFN AA(0)-7 

Erase lines 30 and 40 and run the 

program. 

This time the first character is 
ASCI 1+128 and the second is straight 
ASCIt. The third number plus the fourth 
multipiied by 256 gives the memory 
location which follows DEF FN AA{A)=in 
your program. PEEK it to make sure. 

In the definition we created a 
variable A as well as a function variable 
AA and the location of this variable is 
given by the next two bytes. As usual 
ignore the sixth number which is 
another zero. 



Pause for a while to appreciate the 
cleverness of the program which uses 
the function definition to find the 
location of variable A and then back- 
tracks seven places to get to the function 
entry, PRINT LO+7 should give the same 
value as the fifth figure plus the sixth 
figure multiplied by 256, 

In my next article r will be raising 
arrays and immersing you in floating 
point variables. 



Format of Integer Variables 

Byte Contents 

1 ASCII value of first character of 
name + 128 

2 ASCII value of second character of 
name + 128 

3 High byte of integer value 

4 Low byte of integer value 

5 Not used 

6 Not used 

7 Not used 

Integers range from 32767 to - 32768 



Format of String Variables 

Byte Contents 

1 ASCII value of first character of 
name 

2 ASCII value of second character of 
name * 128 

1 Number of characters in string 

4 Low byte of string storage address 

5 High byte of string storage address 
■6 Not used 

7 Not used 

String variables can be up to ^charac- 
ters long 



Format of defined functions 

8yle Contents 

1 ASCII value of first character of 
name + 128 

2 ASCII value of second character of 
name 

3 Low byte of pointer to function's 
location 

4 High byte of pointer to function's 
location 

5 Low byte of pointer to function's 
internal variable 

6 High byte of pointer functions 
internal variable 

7 Note used 

Siz* of functi on is unlimited ^ 
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Suitable for virtually ALL computers with BW f drives 
whether single or double sided. If a single sided drive, then you 
will be able to get twice the storage as you can flip these over. 





Specification: 

These bananas are reversible & 
double sided double density. This 
means that you can get TWICE the 
storage space with single sided 
drives, as these disks can be flipped 
over. They are of course perfectly 
suitable for double sided disk drives, 
and single density applications. 



Grown exclusively by:- 
DISKING 
FEEEPOST 
Liphook 

Hants. GTJ30 7BR 
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8*65 ex c VAT 

luc VAT per ten-pack) 

yc 7 poST to:- DISKING 

FREEFOST Liphook Hants GU30 7 BR 
Tel: (0458 72S563) 

Please rush me boxes of bananas £9,95 

per box (plus P & F at 50p a box) inc VAT 
Ten boxes or more - POST FREE 
Official Government orders welcome 
I claim my FREE t Go Bananas* badge with, 
every ten-pack 
All orders despatched in 4 hours 

Name 



Address 



tel no; 



I enclose cheque payable to DISKING or please 
debit my Aceeas/VISA card No:- 



Tel: (0428) 722563 (24hr Order hotline) 



If coupon clipped - JUST CALL 




SSEMBLER 




you ait Editor 



Assembler for your 



THIS UTILITY IS INTENDED 
for use on a Commodore 128 
system operating in 126 
mode. The program is fairly 
simple as assemblers go, but it 
could be useful to someone 
who perhaps cannot afford a 
more comprehensive package. 
Both tape and disk are 
supported as well as a 
printer. 

Before going on to 
describe the program in more 
detail, I will give a brief 
overview. 

In 126 mode, the 
computer maintains two 64K 
banks of RAM {RAM 0 and 
RAM 1). There are a couple of 
common areas in the memory 
map to allow programs to 
operate correctly between 
banks. There are 16 
predefined memory con- 
figurations, Of these, BANK 
12 is used for this program. 
This is a combination of RAM 
0 from 0400- 7FFF hex and the 
kernal ROM from B0OO hex 
upward*. This allows the 
program to make direct calls 
tothe kernal routines without 
having to go through a 
complicated bank switching 
routine. This area from 0000 
to 03FF hex is a common area 
in all banks. The source code 
is edited in RAM 1 from 
04000-FLFF hex (appro*. 
62J5K) although the actual 
amount allocated may be 
altered. 



The assembler will allow 
code to be assembled in any 
of the predefined banks 
{actually only RAM 0 and 
RAM 1 are valid unless you 
have a 256K machine), and a 
limited relocation facility is 
provided. The Commodore 
machine language monitor 
(MLM) can be accessed at any 
time from the editor 
command mode. The MLM X 
command will re-enter the 
editor. 

The program will be given 
in two sections. In this article I 
will deal with the editor* 
When you have typed in the 
editor you may use any of the 
commands except C which 
calls the assembler. Without 
the assembler code the 
system will probably crash. 

The Editor 

First type in and save the small 
program RELOCATE, This 
program moves Basic to a 
higher address in RAM Osoas 
to allow the assembler to be 
constructed in the correct 
place. 

Note 

You must always run this 
program before using the 
LOADER. 

Now type in and save the 
program LOADER. Use this to 
enter the hex data from the 
main listing. It will be a long 
job so my advice is that you 
do it in stages. That way you 
won t get frustrated if you 
keep making mistakes. 

It you look ill the main hex 
dump, you will see that each 
line has an address, a hex data 



string and a checksum value. 
When you run the I OADER, 
the menu will appear. 
Options two and three save 
and load the complete 
program area i.e. the memory 
occupied by both the editor 
and the assembler (which will 
be published an the near 
future). 

When asked for the stari 
address, enter 1C01. If you 
save an incomplete version of 
the program and intend to 
resume at a later time, make a 
note of the next address you 
have to enter and use this 
when asked for the start 
address. When you have 
entered the whole program, 
type END,0 to return to the 
menu. 

During entry the program 
uses the chec ksu m to validate 
the input. It will request re- 
input if an error is found 
otherwise it will prompt you 
with the address of the next 
data string. 

Keep these two programs 
for use with the assembler. 

Running the Editor 

The program can be loaded 
and saved like a Basic 
program. Type RUN to enter 
the editor. A message is 
displayed and the computer 
locked into lower case mode. 
All commands must be 
entered in lowercase 
although uppercase may be 
used in source text. The 
assembler translates every- 
thing into lowercase anyway. 
The exception to this is the 
text directive which will be 
explained when you get the 
assembler. 



The Editor in 
Operation 

The operation of the editor is 
similar to that of the normal 
Commodore line editor. 
I ines are entered with line 
numbers and the cursor keys 
may be used to move around 
the screen. 

When first starting out on 
the program, I suggest you 
think carefully about how big 
the source code is likely to be 
and allocate as necessary. 

Unlike the Commodore 
editor, this program does not 
remove spaces (max line 
length is 255 c haracters). This 
means that you can make 
your text more readable by 
indenting sections of code, 

A list of error messages 
follows. Most are self 
explanatory. 



Error Messages 

Invalid or badly formatted 
command. # 
Invalid sub-command. 
Line does not exist. 
Invalid or missing parameter. 
I/O error. 

Invalid/out or range line 
number. 

No source program. 

String too long, 

Search fails (not really an 

error). 

Out of memory [program too 
big!). 

Search string too long. 
Replace string too long. 
Illegal device specification. 
Cannot access device while 
printer is engaged, 
Not valid command for tape. 
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The Editor Commands 


? 


Display help message 


A 


Auto line numbering on/off 


B 


Set bottomof text memory in RAM 1 


C 


Cornpite 


D 


Delete block 


E 


End Edit and exit to Basic 


F 


Display memory allocation 


I 


\/o 


K 


Kill program 


I 


List tines 


M 


Enter monitor 


O 


Recover (old) program 


P 


Printer prefix 


R 


Renumber lines 


s 


Search (and replace) 




Set top of text memory in RAM 1 



Editor Commands in Detail 



? — Display help page. This displays a summary of the 
editor commands, 

A — Auto line numbering. This enables and disables 
the automatic line numbering during program 
entry. The format of the command is A 
<increment>as in A 10 which sets an increment of 
10. Auto numbering will commence from the last 
line number entered plus the increment. The 
operation of this command is similar in most 
respects to the Basic 7,0 auto command. 

B — Set bottom of text memory in Ram 1. Initially the 
allocation to the editor in RAM 1 is about 63KB. 
This command along with T alters that allocation. 
Addressing is done in blocks of 256 bytes, 
numbered 0 to 250, Giving the command B20 will 
set the bottom of text to block 20 (actual address is 
256*(block+4) therefore this address would be 6144 
decimel or 1800 hex). The message ARE YOU SURE 
is printed and the user must give the Y response 
before the relocation is carried out. This is done 
since this command destroys any program in 
memory. 

C — Compile. Details will be given with the assembler 
listing. 

0 — Block delete. Format is D<start> — <end>as in D 

20-230. Deletes a block of lines. 
E — End edit and exit. The message ARE VOU SURE is 

printed and the user must give a Y response. This is 

donw since exiting the editor may destroy the 

program in RAM 1. 
F — Displays current text memory allocation and 

number of bytes free. 

1 Input output. There are several forms of this 
command. 

I — Display I/O information 

IC — Display current device directory 

ID — set current device 

IN — Set current filename 

IS — Save file 

IL — Load file 



An important concept is that of the current device 
and filename. For example: 
Enter ID 
Editor responds 
CURRENT DEVICE =8 [DISK] 
ENTER NEW DEVICE> 
Enter 1 

Editor responds 

NEW DEVICE =1 [TAPE] OK. 

Now enter IN 

Editor responds 

CURRENT FILENAME ="" 

ENTER NEW FILENAME > 

Enter "test" including the quotes 

Editor responds 

NEW FILENAME ="test' J OK. 

Now enter 1 

The editor prints the following: 
CURRENT DEVICE =1 [TAPE] 
CURRENT FIL ENAME ="TEST" 
PRINTER IS OFF 

When IS or iL is used the current device and name are 
used. Note that ID and IN may be used as follows: 
ID1 

IN"test JJ 

The IC command will display thedirectory of the current 
device if it is a disk drive. 

15 and IL always load and save from/to the current 
base block as determined by the B command. These two 
commands will fail if no filename has been set or the 
printer is on. 

It — Kill program. Simply deletes the current file. 
Confirmation is required. The program may, 
under certain circumstances, be recovered with 
the O command. 

L — List lines. Format is <start>— <end>. Run /stop may 
be used to halt the listing, 

M — Enter MLM. Monitor's X command will re-enter 
editor command mode. 

O — Recover deleted program. 

P — Printer prefix. Prefixing most commands with this 
will cause output to be deflected from the screen 
to the printer. Will not work with IL JS and IC. 

R — Renumber lines Format is R<start >,<incrennent> 
as in R 10,20. 

S — Search. There are two different format to this 
command, 1. S "<string1>",R"<string2>":<start>, 
<end > 

2. S "<5tringl>":<start>,<:end>< 
Form 1 finds every occurence of <stringl>and 
replaces it with string 2 . If * is used for<start>or 
<end> , scanning will be from/to the 
beginning/end of the file. 
Form 2 finds every occurence of<stringl>. 
T — Set top of RAM 1. Same type of parameters as 
B. Note that bottom cannot be greater than lop. 




10 BANK0; POKE 16 384,0 
20 POKE 46,64 

30 PRINT 11 (DOWN) NOW RUN "CHR$ (34) " 
LOADER"CHR$£34) 

40 NEW ■ 



| PROGRAM j LOADER 


1 4 X U 


: INPUT ri$ . C $ 




IT 


: IF H$- END THEN EX 




1 *i JU 






1 o^n 


: r UK X"l lu o4 blEP 


10 DO 


2 




20 SCNCLR 




m nlj I A Iff iT:3 


30 PRINT "ASEM 128 HEX LOADER" 


1260 

*j w u 


BY-DEC (MI DS f H£ X 21 


40 PRINT 


) 




50 PRINT "1, ENTER HEX DATA" 


1270 


i BANK0 : POKE AD , BY 


60 PRINT "2 SAVE CURRENT WORK FIL 


1280 


; TT-TT+BY 


E" 


1290 


! NEXT 


70 PRINT "3 LOAD CURRENT WORK FIL 


1300 






1310 


; IF TT< >DEC (C$3 THEN 


80 PRINT "4 END" 


PRINT "DATA ERROR. RE-ENTER THIS 


90 PRINT h fDOWNl PLEASE CHOOSE OPTT 


LINE 1 

J—l L liu 




ON" 


1320 




100 DO :GETKEYA$ : A-VAL (A$) : LOOP UNT 


1330 

A. ^—T t_V 


LOOP UNTIL TT-DECfCS) 


IL A>0 AND A<5 


1 340 




110 


1350 


S-S+32 


120 : 


1360 


LOOP UNTIL H$-"END 4 ' 


130 ON A GOSUB 1000 2000 3000 


1370 


RETURN 


140 T OOP UNTTT A— 4 


i ion 




150 END 






160 : 


2000 

L U Vd> V 


PPM ************************* 


170 : 


* * * * 




1000 REM ************************* 


2010 

<J _L 


REM SAVE CURRENT WORK FILE 


* * * * 


2020 

ij \_S J_A 


PPM ************************* 

X L-l— Jl X 


1010 REM HEX ENTRY ROUTINE 


* * * * 




i n^n rfw ************************ 


2030 

J__i kJ h—f kJ 


■ 


**** 


2040 


GOSUB 5000 SETUP 






PPT NT " ^RU T NG WOPK ARF A " 






POKF 7^1 1 ■ POKF 


1050 


£U / u 


Did jjill. i r r uo j , ZD j , lyt, o z 


i ofin nn 


2080 




1D70 • INPUT "ENTER ADDRESS fIN 


2090 


PRINT DS$ 


HEX) " ; S$ 


2100 


SLEEP 2 


1080 LOOP UNTIL S$<>"" 


2110 


RETURN 


1090 S-DECfSSl 

J. U J (J *J 111 V ^ iJ 4> J 


2120 




1 100 ■ 


2130 




1110 PRINT "NOW ENTER DATA AS IT I 

dk dk dh %J ll 111 -1 111 -b IT V ¥1 dad) -L 1 dh JLdl JL k -LK J li -k Jl Jfc h/ JI -1 da 


3000 


REM ************************* 


S PRINTED IN THE LISTINGS THE CO 


* * * * 




MPUTER WILL PROMPT YOU WITH THE A 


3010 


REM LOAD CURRENT WORK AREA 


DDRESS * " 

-k_-^-k-F A l-dkwdl lw/ h-F ■ 


3020 


REM ************************* 


1120 PRINT "YOU SHOULD ENTER THE D 


* * * * 




ATA STRING FOLLOWED BY A CO 


3030 


■ 


MMA THEN THE CHECKSUM VALUE AT T 


3040 


GOSUB 5000 SETUP 


HE END OF EACH LINE." 

m Jbdkd dhdP A 1 d. U J L dk A dad) Ji > 1 dadl ■ 


3050 


PRINT "LOADING WORK AREA" 


1130 PRINT "ENTER ' END . 0 ' TO EXIT 

dk da ^rfr A 4% A 11 d^ 1 ■ X ^d- 1 V id 1 1 * X^ |fe V« ' X ^■b' ^d- d fc X A 


3060 


SYS DEC C "FFD5 " ) ,0,1,28 


TO MENU 


3070 




1140 : 


3080 


PRINT DS$ 


1150 PRINT 


3090 


SLEEP 2 


1160 j 


3100 


RETURN 


1170 DO 


3110 




1180 ! DO 


3120 




1190 : rr-0:H$- 1,,, :C$-"" 


4000 


REM ************************* 


1200 s PRINT HEX$(S) ^ 




► 



***** 

4010 REM COLLECT DEVICE 

4020 REM ************************* 

***** 

4030 : 

4040 INPUT "DEVICE NUMBER " ; D 
4050 INPUT "FILENAME " ; A$ 
4060 RETURN 
4070 ■ 

5000 REM ************************* 
***** 

5010 REM SETUP FOR LOAD/SAVE 

5020 REM ************************* 

***** 



5030 : 

5040 GOSUB 4000 
5050 BANK 12 

5060 SYS DECC'TFBA") ,l t D,0 
5070 : 

5080 SYS DEC ( 'TF68 " ) ,0,1 

5090 : 

5100 BANK 1 

5110 PT-POINTER(A$) 

5120 L-PEEK(PT) : LO-PEEK (PT+1 ) ;HI-P 

EEKCPT+2) 

5130 BANK 12 

5140 SYS DEC ( 'TFBD" ) ,L,LO,HI 
5150 RETURN 



[PROGRAM: MAIN LISTING | 



1C01 1G1CGAOOFE0231323A9E373138370GOOOG004CB3234C1324Q8Q0533Q3AOOOOQO 05B2 

1C21 00000000000000000000000000000000000000000000000000000000 00000000 0000 

1C41 000Q930E0B0D2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A 04FD 

1C61 2A2A2A2A2A2A2A2A2A2A2A2A2A0D6153454D203132382E0D61535 3454D424C5 9 06EB 

1C81 2Q4C414E4755414745 20454449544F5 22F434F4D5Q494C455 22E0D634F4D4D4F 08AB 

1CA1 444F5 2452031 32382056455253494F4E2E0D6 1505 2494C2031 39 3836 20732E64 08 IB 

1CC1 2E632E0D615353454D424C4552202F20454449544F522056455 253494F4E2Q31 085 7 

1CE1 2E30OD2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A2A 05 2D 

1D01 2A2A2A2A2A2A2A2A2A2A0DODQQ93QD0C8E454E44204F4620454449544F5 2 2Q45 06D0 

1D21 5845435554494F4E2E0DGQ3F4144454B4C5 25 3494F50434D425446 0Q8827D927 08F2 

1D41 09 279227FB26A9 2561261C29DD2CFA2D632E3E302F2F7A2FA9 2F043000415245 09CB 

1D61 20594F552053555245 202859 2F4E293F000D454449544F5220434F4D4D414E44 07F5 

1D81 533BOD4C205B4E5D5B2D4E5D20 204C495 354204C494E455 30D52205B4E5D5B2C 0863 

1DA1 495D202052454E5 54D42455 2 204C494E455 30D41205B49 5D20202 0 20 20 204155 07A6 

1DC1 544F204E554D424552494E472Q4F46462F4F4E0D44205B4E2D4E5D2Q2Q20 2044 07E7 

1DE1 454C455445204C494E45530D3F202Q2Q2020202020 202048454C502028544849 06EC 

1E01 53204D45535 3414745 29 0D45 20 20 20 202020202020 20455849540D49 20 20 20 20 0643 

1E21 20 20 2020202049 2F4F2Q494E464F5 24D4154494F4EQD49442Q5B4E5D2Q2 0 20 20 072D 

1E41 2 05 345542043555 25 2454E542049 2F4F204445564943450D494E20223C5 3545 2 0821 

1E61 3E2220534554204355525 2454E542049 2F4F2046494C454E414D450D495 320 20 07E0 

1E81 20202020202020534156452043555252454E542046494C450D494C20 20202020 06D4 

1EA1 202020204C4F4144204E45572046494C450D4943202020202020202020444953 06 83 

1EC1 504C4159 204449534B2044495 24543544F5 2590D494920202020202020202049 075E 

1EE1 4E495449414C495345 2043555252454E5420492F4F 20444556494345 0D4B2020 0834 

1F01 20202020 202020204B494C4C202844454C455445 29 2043555252454E54204649 0742 

1F21 4C450D4F202020 20 20 20202020205 245434F56455 2 204 1204B494C4C4544205 0 06E9 

1F41 524F4752414D0D53223C535452494E473E2 25B2C5 2 2 23C535452494E473E2 25D 0888 

1F61 3A4E5B2C4E5D0D2E20202020202020 20202053454152434820 2826 205 245 5 04C 06 AC 

1F81 414345290D46 2020 2020202020202020444953504C4159 204D454D4F5259 2 053 0707 

1FA1 54415455530D502020202020 202020 2020454E41424C45205052494E54455 20D 0726 

1FC1 43202020202020 20 202Q20434F4D5 0494C45 20284 1535 3454D424C45 29 OD4D20 06C3 

1FE1 202020202020 202020454E54455 2 2Q4D4F4E49544F5 20D42 20 20202020202020 06 35 

2001 20205 345542054455854204D454D4F5 259 20424153450D542020 20 2020202020 07 26 

2021 20205345542054455854204D454D4F525 920454E440D00494E56414C49442 04F 0804 

2041 522Q4241444C5920464F524D415454454420434F4D4D414E44GQ494E5 6 414C49 0886 

2061 44205355422D434F4D4D414E44004C494E4520444F4553204E4F542045584953 0857 

2081 5400494E56414C4944204F5 2 204D495353494E472050415 2414D455445520049 0860 

20A1 2F4F2G45525 24F52 00494E56414C49442F4F5554204F46205 2414E47452G4C49 Q84D 



20C1 4E45204E5 54D4245520Q4E4F2G534F555 2434520505 24F475 2414D0053545 249 0884 
2GE1 4E4720544F4F204C4F4E47005345415 24348204641494C53004F5554204F4620 0809 
2101 4D454D4F5259 005345415243482G535452494E4720544F4F204C4F4E47G05 245 0B7F 
2121 5Q4C4143452053545 2494E472Q544F4F2Q4C4F4E4700494C4C4547414C2Q4445 0861 
2141 564943452053504543494649434154494F4EOG43414E4E4F542043 4343455353 089D 
2161 2044455G494345205748494C45 20505 2494E54455 220495 3202020454E474147 082B 
2181 45440Q4E4F542056414C49442Q434F4D4D414E4420464F522G54415G4500382Q 07D2 
21A1 5B206F2Q8320A020AA20CB20DD20ED20FA2008211F21372154218421F600D002 0AE9 
21C1 F6016QA9FFD6 0QD5QODOG2D6016078AOOOA986A2888DAA028EB902A2012QD3F7 0F33 
21E1 A20120DAF75860A58A38E58485FDA58BE58585FE6085FB86FC20732220E821A5 11 AO 
2201 8A8586lS65FB85eAB588A58B858765FC858B858920CF21A2e6 20C421A28820G4 102F 
2221 2120CF21A2FD20C421A5FEDOEAA5FDDOE66085FB86FC20E821A584858638E5FB 1361 
2241 8588A5 85 85 87E5FC8589 2QCF21A2e6 20BD21A28820BD2lA2FD20C421A5FED0EA 1191 
2261 A5FDDnE6A5eA38E5FB858AA58BE5FC858B60A58A1865FBAAA58B65FCCD43lC90 13CD 
2281 OFF0034C8C22EC421CBOF8A2094CEE2460A2008616861720F122B039 290F48A5 0C73 
22A1 1748A5 164806 16 26 17B02B06 16 2617B0256818651685 166865 178517B01806 16 07BE 
22C1 2617B012681B6516 85 16A5 1769 0085 1720EB229 0C560A2054CEE2478A20148A9 0B49 
22E1 828DB9 026e20DAF7586 0E63DD002E63EAO0OB13DC93AB00AC9 2OFOEE38E93038 0F8F 
2301 E9D06078A201A98220DOF7586 078A20148A9828DCe0 26820E3F75e6 0AS47A448 0FD5 
2321 8582848318A001200423F027A004C8200423DOFAC89865828584A0000820DC22 0CB8 
2 341 28A5e36900C80820DC2228A68486 8285 8390D260A547A648AOOi8592868320 04 0D7A 
2361 23F027C8C8A517200E23901FF003eeDOOAA51688200E239012F0108820042385 GB65 
2381 8486200423A68438B0CE1860A20020CFFFC90DF0OB9D0 0OEE8DOF3A2O74CEE24 0E69 
23A1 A9 009DOOOEA900A20E85 3D86 3EA90D4CD2FFA53D48A53E48BA8E341CA906A20F 0C5 3 
23C1 8D20D08E21D085F1A943A01C201125A9008D401CA9FA8D411CA900A2048547B6 OD30 
23E1 48A9FFA2FE8D421C8E431CA547A64885 8286 831669 02858A8A6900858BA00098 0E1F 
2401 20DC22C820DC22A9 002090FF8D361C8D351CAE341C9AAD301CF003208D2EA9 20 0C41 
2421 8DFA22AD361CF008AD351CF0032GAB27208D2320F122FODA9021A200DD2C1DFO 0DB9 
2441 OAE8E01090F6A2004CEE248AOAAABD3D1D8516BD3E1D85176C1600A9FF8DFA22 ODDF 
2461 209 22 2 2055230820F122 28901E48A004200423C8C9 00DOFQ981865828564A583 OBDl 
2481 6900e58598A2002Q3322688D351CC900F050A204AOOOB13DF004E8C8DOF8EBBA 0EB3 
24A1 8D331CA200A4828484A483848520F621AOOOA9FF20DC22C820DC22C8A516 20DC OEDE 
24C1 22C8A51720DC22C88484A0008485A465B13DC88485A48420DC22C88484CC331C 0F56 
24E1 DOEC201D23A9008D2F1C4C13248AOA48A90D20D2FFA90720D2FF68AABD9F2148 0D1B 
2501 BDA021A868201125A90D20D2FF4C132484178516AOOOB116FOOA20D2FFC8DOF6 0E24 
2521 E617DQF26 0A547A648&5 828683A0Q1 20 0423FOO 160 A2064CEE2465 1684172049 0CE7 
2541 25A900AOOE4C1125A00084888489A200A51638F9A1258516A517C8F9A1259007 OC80 
2561 85 17E8884C512588A51679A1 2585 168AD006 24883006 10 12A2808688093086FD 0C3B 
2581 A6899DOOOEE88689A6FDC8C8C00890BEA516 09 30A6899DOOOEE8A9009DOOOE60 0E84 
25A1 1027E803640Cr:AfjfJ2026 25 20EB22F04e2092222055 2320F122F032C9 2DF0034C 0A56 
25C1 5C2620EB22F01D209222A58248A58348205523A5828586A58385876885836885 ODCA 
25E1 B24C0426A9FF856765864C0426A5828586A583B5874C0426A547A64885e28683 0DF3 
2601 4CE525A001200423F02D203B26 20E1FFF025A583C5879 00DF002B01BA582C586 0E31 
2621 90034C3826A00020042348C820042385836885824C04264C1324A00220042348 0B1C 
2641 C820 0423A868203B25A004200423F006 20D2FFC8DOF5A90D4CD2FFA2034CEE24 0DD4 
2661 20 26 2520EB22F0 2B20922220F122F02BC92CD06E20EB22F069A51648A51 74820 0CB5 
2681 9 222A5 168586 A5 1785876885 176885 164CA426A90A85 16 A90085 17 A9 0A8586A9 0C59 
26 Al 008587A547A64885828683A00120 042 3F02DC8A51620DC22C8A51720DC2 2AOOO OCDE 
26C1 A5B6 1865 168516A58765178517B0 16 200423480820042385836885 824CAC264C 0AE2 
26E1 1324A2032CA2054CEE24A95DA01D201125 208D2320F122C959602026 2S20EB26 0A47 
2701 D0034CEC234C1 3242026 25 20EB22F06C209 22 22055 23906720F1 2 2C9 2DD05D20 0B7E 
2721 EB22F058A5828586A58385872092222055 23904BA00020042348C82004238583 0C48 
2741 68e5e2A583C5879039F002B008A582C586902FF02DA58238£58648A583E58748 109 2 
2761 A682A58686848582A683A5878685 858368AA68203322201D234C1324A2032CA2 0D11 
2781 022CA2054CEE24A972A01D2011254C132420EB26D011AE341C9A68853E68B5 3D 0AE3 
27A1 A9 0EAO1D4C11254C1324A5 16 186D371C8516A5176D381C8517A51648A5 174820 08E7 
27C1 49256885 176885 16 A200BDOOOEF0069D4A03E8DOF586D06 0 20EB22D0098D361C ODOA 
27E1 8D351C4C1324209222A516A6178D371C8E381CA9 018D361CA9008D351C4C1324 090 2 
2801 A00085828683B13DC922FOOA9182C8DOF5A20A4CEE24COOOF0016 0A2 0 04CEE24 0F3E 
2821 1 865 3D853DA53E6900853E6020EB22C922F0034C 1429 2QEB22 A900A20C200 128 0A4C 
2841 COA09005A20A4CEE248C3A1CC89820212820F12 2C93AD008A9 008D391C4CA6 28 0C5D 
2861 A2018E391CC92CF0034C142920EB22C952F0034C1429 20EB22C9 22F0 0 34C14 29 0B4F 
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2881 20EB22A90GA2GD200128COA09 005A20B4CEE248C3BICC89B2Q212820F122C93A OBBO 

28A1 F0034C142920EB22DOQ34C1429C92AFOOA209222205523905DBOOBA547A44085 0B63 

28C1 S2B48320EB22A516 858BA517858920F12 2F035C9 2CD03C20EB2 2F037AAA58248 OFOE 

28E1 A58348E02AFOOA2092222055239027B006A9FF85168517A516A6178D371C8E38 0C4A 

2901 1C6SS58368858260A5888D371CA5898D331C6 0A20 0 2CA2024CEE24A9003D361C 0C2F 

2921 8D351C202D28AG0020G42399000BCBC00490F5A2008E3F1C8E3D1C2004239900 0941 

2941 OBF009EE3D1CEE3F1CC8DOEFEE3F1CA9G4A2 0B853D863EA2Q08E3E1CAE3D1CEC 0DC1 

2961 3A1CB0034C752AAOOOB13DD9000CDQQ8C8CC3A1C9QF3BOGBCE3D1CEE3E1CE63D 0CF9 

2981 4C5D29eC3CICAE39iCD0034C4F2AA2QOBDO00B9D000EE8E0 049 0F5A200EC3ElC 0B9F 

29A1 F009BD040B9D040EE8DOF2AOOOA90E853EB9 000D913DC8CC3B1C90F598186 53D DD8E 

29C1 8586A5 3E8587A53D186D3A1C853OA90B853EA000B13D9186F003C8D0F7AD3F1C 0E1F 

29E1 186904481865828584A5836900858568A200203322A204BDOOOEF003ESDOF8E8 OCEB 

2A01 8AA200A4828484A483848520F621A000B9000E20DC22C8C00490F5B9000E0820 0D46 

2A21 DC2228F003C8DOF3A58248A58348201D23AD020EAC030E203B25A9 2020D2FFA9 0D40 

2A41 04AOOE201125A90D20D2FF1890 20A58248A5 8348AD02 0BAC0 30B2 0 3B25A92020 0A33 

2A61 D2FFA9 04AOOB2G1125A90D2QD2FF6e6583688582AD020BCD371CD008AD030BCD 0D3F 

2A81 381CF019A00020042348C82004238583688582A0012 0 042 3FOD34C27 29AD3C1C 098E 

2AA1 F0034C1324A2084CEE24C901FQGDC9G89004C90C9005A20C4CEE246 020F122C9 0C7C 

2AC1 22D01620EB22A91EA21C20DF2AC010B0088C1A1CA9 009 1826 QA2034CEE24AQO0 OBEC 

2AE1 85S28683B13DC922F018C900F0149182C8C01090EFA2072CA203A9008D1E1C4C 0E1E 

2B01 EE24C000F0F26 0AD191CC901D00160AAA9OFA820BAFFA20CA9 012068FFAE1A1C 0E97 

2B21 E8E8E88AA21BA01C20BDFF20COFFB005 20B7FFF012 20E7FFAD191CC9 01F00320 10C8 

2B41 412EA2044CEE24600D43555252454E54204445564943453D000D454E54455220 08BB 

2B61 4E45572O444556494345 3E000D43555 25 2454E5 42O46494C454E414D453D2200 07E8 

2B81 454E544552204E45572046494C454E414D453E002Q4F2E4B2E0DGQ4E45572044 0798 

2BA1 45564943453D0Q4E45572046494C454E414D453D2200OD4C4F4144494E472046 07C4 

2BC1 494C4520220QQD465 24F4D20444556494345 2000DD5 34156494E472Q46494C45 076 2 

2BE1 2Q22QGOD544F20444555494345 2G00205B544150455D002Q5B44495 34B5DQ050 0737 

2C01 5 2494E54455220495320004F4646 0D004F4EODOOADi91C48A000203B2568C901 07BE 

2C21 F007A9F8A02B189004A9FOA02B4C1125A91EA01C201125A9224CD2FFA949A02B 0D73 

2C41 2011254C152CA96DA0 2B20112520312CA90D4CD2FFA900A02C201125AD301CDO 09FE 

2C61 07A90CA02C4C1125A911A02C4C112520EB22D012203D2CA95AA02B201125 208D 097B 

2C81 2320F122F020209222A517D01CA516 20AB2A8D191CA99CA02B201 1 252015 2CA9 0AC4 

2CA1 95A02B2011254C1324A20C4CEE2420EB22DOOD20472CA9eiA02B201125208D23 09FD 

2CC1 20BD2AA9A8A02B20 11 25 203 12C4CA02C20 3D2C2047 2C 2056 2C4C 13242 0EB22DO 094C 

2CE1 034CD12CC944D0034C702CC94EDOa34CAF2CAE301CF005A20D4CEE24C95 3DG03 0D10 

2D01 4C1C2DC94CD0034C8D2DC943D0034C9B2EC949DOG34C232F4C 132420 26 25 AD1E 0AB3 

2D21 1CD005A2034CEE2420082BAD191CC901D00320E9E9A9D5A02B2011 25203 12CA9 0B7D 

2D41 E4A02B201125 2015 2CA90D20D2FFA0012070 2DA547A44885168417A916A6 8AA4 OCOC 

2D61 8B20D8FF20872DA90D20D2FF4C1324A901A20C2068FFAE191C20BAFFAD1A1CA2 ODAO 

2D81 1EA01C4CBDFFB001604C36 2BAD1E1CD005A2034CEE24A547A44885828483A001 0CE6 

2DA1 200423FGG520EB26D03AAD191CC901D0032GC8E9A9B7AQ2B201125 2G312CA9C7 0C35 

2DC1 A02B201125 2015 2CA00020702DA9 00A647A44820D5FFBOOF868A848BA90D20D2 OBDB 

2DE1 FF201B234C13 24A547A44885828483A90QA00120DC224C36 2BA5 47A44885 82e4 0C40 

2E01 83A001200423FOOAA92DA02E2011254C1324A001A9FF20DC22201D23A5821869 0A5 1 

2E21 0285eAA583690085eB4C13240D50524F4752414D205 245534944454E540D0049 092E 

2E41 A90FAE191CA820BAFFA901A20C2Q68FFA901A24QAQ2E20BDFF2 0COFFA90F2QC3 OEAB 

2E61 FF60AD301CD025A9 04AAA00720BAFFA90020BDFF20COFFB010A9018D301CA204 0E71 

2E81 20C9FF20EB224C34244C132420CCFFA90420C3FFA9008D301C60A901AE191C20 0C45 

2EA1 192FA00020BAFFA901A20C2068FFA901A218A02F20BDFF20COFFB04920B7FFDO 0F2D 

2EC1 44A20120C6FF2009 2F20092F2009 2F2009 2FF026 2009 2F2009 2F2009 2FFOEDC9 08F0 

2EE1 22DOF720092FFOOAC922FOF720D2FF4CE42EA9 0D20D2FF4CCD2E20CCFFA9 0120 OFFF 

2F01 C3FF4C13244C36 2B20CFFFBOF84820B7FF29BFDOF0686 024E0 01F00160A20E4C 0F68 

2F21 EE24AEl91C20192F20412E4C1324A948A22FACODOAeC3UCAC010A8C321CeDOO 08DE 

2F41 0A8E01QA4C0QBQA9068DQ0FFAD311CAE321C8D000A8E01GAA963A02F20U254C 097D 

2F61 13240D654449544F5 22F415353454D424C455 22031 2E300D0020EB22C900F023 08BD 

2F81 209222A517DO1C2OD42FC9FBB015CD411CF002B00E8D401C6904A200854S8647 0C94 

2FA1 4CEC23A2034CEE242QEB22C9G0F0F42G9222A517D0ED20D42FC9FBBQE6CD4Q1C 102B 

2FC1 90E18D411Cl86904A2FFeD431C8E421C4CEC23A5164820EB26F0 034C13246860 0C26 

2FE1 54455854205350414345 203DOQ20424C4F434B532C002042595445532046 5245 07DC 

3001 450DOOAD411C38ED401C1869 0148A9E1A02F20112568A000203B25A9EEA02F20 QA64 

3021 1125AD421C38E58A48AD431CE58BA868203B25A9F7A02F2011254C1324202625 OAEF 



Tony Crowther 
shows how to speed 



up the C128 in C64 
mode* 




WHEN COM MO D O R E 
launched the C128 computer 
they said that it had a C64 
computer inside it. They 
claimed at the time that this 
was completely compatible 
with the normal C64 com- 
puter. Well, time has demon- 
strated that it Isn't, as many 
programs will not work on the 
C128, Obviously there must 
be some differences between 
the normal C64and the one in 
the C12&. 

The differences don't only 
have to be a bad point. It is 
possible to use some of them 
to your advantage if you 
know what you are doing. 

As you probably know the 
C128 has a FAST instruction 
that blanks the screen and 
causes it to run in 2MHz 
mode, You probably didn't 
know that this fast mode is 
also available from the C64. 
Below are two example 
programs that will allow you 
to use this 'bug' to your 
benefit For each program I 
have supplied an assembly 
listing for those of you who 
wish to know how they work. 
I use the Machine Lightning 
assembler, but for those who 
simply wish to use them I have 
included a simple Basic 
loader that will SAVE the 
machine code on to your disk 
or tape. If you are using tape 
then change the ,6,1 after the 
SAVE' J name" in each loader 
to ,1,1 




Program 1 



This machine code program 
when activated by SYS 49152 
will access the C128's 2MHZ 
processor so that the execu- 
tion speed of the C64 is 
changed from ,9Meg to 
1.2Meg with full screen 
display. The program doesn't 
finish there however. By 
pressing the 'F7' key the 
screen is blanked out from 
the bottom up. By blanking 
more of the screen it is 
possible to alter the speed of 
the C64 from 1,2Meg up to 
2Meg. The greater the 
amount of screen blanked the 
faster the program. The 
screen can be unblanked by 



pressing the F6' key slowing 
the C64 down. 

Note when this program is 
running you will lose the 
ability to talk to any peri- 
pherals. Therefore hit RUN 
STOP/RESTORE to quit If at 
this point the screen goes 
funny then either hit the 
RESET button or type the 
following line in blind: 
POKE 53296,252. 
RUN STOP/RESTORE does 
not always reset the 2Meg 
latch as this is inside the C12fi 
and not the C64, hence the 
need for this POKE to reset 
the latch to normal. 

Both of the programs in 
this article can be used on the 
128 if you alter the interrupt 
vectors at $314 and $315. 



Don't attempt this unless you 
know what you are doing. 

Program 2 

This program works in a 
similar fashion to the above 
program. However, this time 
the screen is blanked from 
the top down, not from the 
bottom. Blanking in this 
program is also much quicker 
than the other version of the 
program. 

So what use are these 
programs? You could use the 
routines to improve the 
speed of calculation 
programs. Who knows we 
may even start to get 
programs that have a faster 
mode for CI 28 computers. 



S'KO GRAM : 1 CQpF[ 
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SHIFT 


= 1 


:m 


SHIFTKEY 


=653 


40 


CHECKKEV 


= 137 


50 


FUNCT I 0N7 


= 3 


60 


RASTER 


=53266 


70 


SCREENBL ANK 


=53265 


-80 


BLANK 


= 123 


90 


NOR HAL 


=27 


t00 


SCREENTOF 


=50 


] 10 


flEGAB I T 


=iP030 


i r>Q 


ON 


■iFD 


1 30 


OFF 


= *FC 


140 


NORM IRQ 


=53353 


150 


LEAUEIEO 


=50033 


150 


jnPUECIPQ 


= 78B 


170 


TIMERF 


=56334 


160 




■ 


190 




1 
l 


200 

T 1 Q 




♦ ORG 



s case 



220 START 
230 
74a 
258 
260 
270 
280 
290 
300 
310 
320 
330 
:J40 
350 
360 
370 
388 
330 
400 
410i 
4 20 
- 430 
440 



St 1 

; 

i DA HRQS.255 
STA JMPUEC1RQ 
LOft » IRQ/258 
STA JHP'JECIRQ+1 

F 

LDA *0 
STA TIMER A 

LDA ^NORMAL 

STA SCREE N0LANK 

F 

LDA »1 

STA 53273 

STA 33274 

LCA «250 

STA nGUlNGRPSr 

CLI 
RTS 



458 
468 
478 

488 IRQ 

490 

580 

510 

520 

530 

540 

550 

560 

t70 

530 

590 

600 

610 

620 

530 



650 
650 
670 



LDA ft] 

STA 53273 

INC COUNT 
LDA COUNT 
BNE IRQPART2 

lDA sNORPIAL 
STA SCREENBLANK 

LDA *DFF 
STft MEGABIT 

LDA MQUJNGRAST 
STA RRSTER 

PLA 
TAY 
PLA 
TAX 




680 


PL A 






200 


LDA 


MRQX256 


890 


RTI 






270 


STA 


JMPUECIRO-rl 


720 


1 






VBZ 


; 




730 IRC'PART2 


LDA 


•BLANK 


230 


LDA 


*0 


740 


STA 


SCREENBLANK 


300 


STA 


TIMERS 


750 


* 
I 






310 


; 




760 


LDA 


#0N 


320 


LDA 


^NORMAL 


770 


STA 


MEGABIT 


330 


STA 


SCREENBLANK 


790 


■ 
r 






340 


; 




790 


LDA 


»SCREEMTOP 


350 


LDA 


»J 


900 


STA 


RASTER 


350 


STA 


53273 


BIB 


I 






370 


STA 


53274 


a 20 


LDA 


*255 


380 






a 30 


STA 


COUNT 


1 390 


LDA 


si 


840 


; 






430 


STA 


MGU1 NGRAST 


850 


JSP 


PRESSF7 


A IB 


i 


BOB 


i 






420 


CLI 




870 


J HP 


NaRMlRO 


a 3 a 


? 




900 


! 






440 


RTS 
; 




910 PRESSF7 


LDA 


CHECKKEY 


450 




3?d 


' cup 


*FUMC: 10N7 


463 






930 


BNE 


NOKEYI ,ES5 


470 


j 
i 




910 


! 






490 IRQ 


' "f 5 


*i 


953 


LDA 


SHIFTKEY 


490 


ST9 


53273 


960 


AND 


•SHIFT 


503 


r 




970 


BEO 


SOBKIFTKEY 


510 


INC 


COUNT 


990 


* 






520 


LDA 


COUNT 


990 


LDA 


MDUJMGRAST 


530 


BNE 


1RQPART? 


1000 


CMP 


#58 




p 




1010 


BEQ 


ERROR 


550 


PHA 






I 






560 


PHA 




1030 LODPt 


DEC 


MOUINGRPST 


570 


PHA 




1040 


JSR 


CHECKFORDMA 


5 60 


PLA 




1050 


BC5 


L00P1 


530 


PLf» 






! 






600 


PLA 




1070 ERROR 


RTS 






610 


1 




1080 


> 






B2S 


LDA 


*OFF 


1090 


$ 






633 


STA 
! 


MEGABIT 


1100 NGSHIF'KEY 


LDA 


ncuisrv-- i 


643 


1 1 13 


crip 


»250 


650 


LDA 


*5CREEN80TT 


1120 


BEQ 


ERROR 


6R0 


STA 


RASTER 


1 130 


! 






670 


T 




1140 L00P2 


INC 


M0UINGRA51 


5B0 


LDA 


uNCRMAL 


nsa 


J5R 


CHECKFDRPMA 




STA 


SCREENBLANK 


1100 


ecs 


LDOP2 


730 




1 3 70 


p 






710 


PLA 




I IBB NDKEYFRESS 


RTS 






72k) 


TAY 




i ;90 


! 






730i 


FLA 




1200 


T 






?4H 


TAX 




1210 


; 






756 


PLA 




1220 ChECKFOROriA 


LDA 


MDU] NGRAST 


760 


RTI 
■ 




1230 


AND 


v? 




773 




1240 


CMP 


S3 


763 


p 




1250 


BNE 


NO DMA 


790 


i 




1260 


B 

1 






B00 1RQPART2 


LDA 


* BLANK 


1270 


SEC 






910 


STA 
p 


SCREENBLANK 


1290 


RTS 




« 


923 




1290 








933 


LDA 


#DN 


1303 NODMA 


CLC 






940 


STA 


MEGABIT 


1310 


RTS 






953 


p 




1320 


■ ; 








LDA 


rn r\ 1 it unDi c T 


1330 


i 






970 


ASL 


A 


1 348 mouingrast 


.BYTE 


0 


960 


A5L 


A 


1350 COUNT 


■ BYTE 


0 


S9B 


ASL 


A 


1363 


i 






900 


CLC 




1373 


! 






310 


ADC 


»*50 


33@e END 


.END 




920 


STA 


RASTER 










930 


* 




PROGRAM: 2 CODE 




940 


LDA 


W255 










950 
9R0 


STA 

■ 


COUNT 


13 


*=4C000 


20 SHIFT 


= 1 






970 


JSR 


PRESSF7 


30 SHIFTKEY 








380 


* 
i 




40 CHECKKEY 


= 1 97 






930 


J MP 


NLRH | K J 


50 FUNCTI0N7 


= 3„ 






1000 


i 
t 




60 PASTER 


=53286 




1010 






70 5CPEENBLRNK 


=53265 




1020 


■ 




80 9 LANK 


= 123 






1030 PRES5F7 


LDA 


CHECKKEY 


90 NORMAL 


-27 






1040 


CMP 


t*FUNCT10N7 


100 SCREENBOTTOM 


-250 






1050 


BNE 


NGKEYPRESS 


110 HE GAB IT 


-4D030 




1030 


\ 




120 ON 


=*FD 






1070 


LDA 


SHIFTKEY 


130 OFF 


= *FC 






1090 


AND 


*SHIFT 


148 NORMIRU 


=59953 




1090 


BEQ 


ND5H1FTKEY 


150 LEAVE IRQ 


=60033 




1109 


j 




163 JMPUECIRQ 


= 7E9 






1113 


LDA 


MOV I NGRAST 


170 TIMERA 


= ^334 




1120 


BED 


ERROR 


180 


1 






1190 


\ 




180 








1 1*40 


DEC 


MOU I NGRAST 


200 


'-ORG 




*C000 


1150 






210 








1160 ERROR 


RTS 




220 START 


SEI 






1 170 






230 


f 






1 1B0 






?AQ 


LDA MRQS.255 


I 130 NflSHIFfKEY 


LDA 


MOU I NGRAST 


250 


STA JNPUECJRQ 


1200 


CMP 


»24 



1710 
1220 

1250 
1260 
1270 
1260 
1290 

1303 MOUINGPAST 
1310 COUNT 
1320 

1330 

134B .END 



BEQ ERROR 

f 

INC HDUlNGRFiST 



RTS 



.BYTE 

,L*YU 



.END 



2300 FOR L=0 TO 3: CX~0! FDR 0=0 TO 15 
:READ A: CX=CX+A: POKE 49152+L*ie+D,A 
:NEXT D 

2010 READ A: IF A OCX THEN PRINT "ERROR 

IN LINE 2040+ CL* 10}: STOP 
2320 NEXT L 

: .m.' . -hTA 120,169,36,141,20.3.169,192, 

141 ,21 ,3,1.69.3.141 ,14, 220,1 5S3 
2350 DATA 169,27.141.17.208,169,1,141. 

25,239,141 ,26,208.169.258,141 ,2041 
2060 DATA 155,182.88.96.169.1,141,35, 

206 , 236 , 1 56 , 3 92 , 1 73 . 1 56 , 1 92 ,208 , 

2390 

2070 DATA 22*169.27.14 1.17,209.169, 
252,141 ,48,208.173,155,192,141 ,18, 
20B1 

2090 DATA 236,104,168,104,170.104,54, 
169,123,141 .17,209,169,253,141 ,46, 
2191 

2390 DATA 209,169,50.141 ,16,209,159. 
255,141 ,156,192,32,97.192.76.49, 

2153 

2100 DATA 234,165.197.201,3,208,39, 
173 , 141 ,2,4] , 1 ,240 . 16,173 , 155 ,1998 

2110 DATA 192,201,59,240,8.206.155, 
1 92 . 32 , 1 42 , 1 92 , 1 76 , 248 , 96 , 1 73 . 1 55 , 
2468 

2120 DATA 192,701,250,240.248.239.155 
192 ,32 , 147 , 137 . ; 75 ,24ft ,96 , 173 , 155 , 
2939 

2130 DATA 192,41,7,201,3,208.2.56.96. 

24 ,96.0 .0,3 .255,255 ,1436 
3000 REN *x READY FOP SAUE « 
3310 PRINT "[ CLEAR .0DLJN2.SPC2] DATA 

OK PRESS SPACE TO SAUE"' 
3020 GET K+:IF KiO" "THEN 307R 
3030 POKE 43 ,00 ! POKE 44,192 

:PDKE 45,16l:P0KE 46,192:CLR 
3040 SAUE "PROG 1 CODE " ,9,1 



2000 FOR L=0 TD 9:Ctf=0:FOR D=0 TO 15 
: READ A: CX=C?<+A:POKE 49152 + L* 16+0 . A 
> NE^T D 

2010 READ A: IF AOCX THEN PRJNT"ERROR 

IN LINE" J2040+CL*10 l: STOP 
2020 NEXT L 

2043 DATA 120,169,36,141,20,3,169,192, 

141 ,71 ,3,163,0,141 ,14 ,223.1559 
2350 DATA 169,27,141.17,209.169,1,141, 

25.209.141 .26,298.169.1 ,141 ,1792 
2060 DATA 142,192,88,35.169,] ,141 ,25, 

209 , 238 , 1 43 , 1 92 , 1 73 , 1 43 , 1 92 , 208 , 

235 1 

2070 DATA 77, 77, 72, 77. :04, 104, 134 ,*69. 

252 , 1 4 1 ,48 , 309 , 1 69 . 253 , 1 4 1 . 1 8 , 1 951 
70RI? DATA 708,169,77,141,17,236,104, 

1 bS , 1 04 , 1 70 . 1 0 4 . 64 , 1 53 , 1 73 , 1 4 1 , 1 7 , 

1934 

PfTfl raH,ln9 .753, 141 ,48,208. 173, 
142,192,13,10.10.24 ,135 .50.1 4U16S4 
2100 DATA 18,236 r 169.2S5,141 ;143,t92, 
32,139.192,76.42.234 ,165,137,201 . 
2381 

2110 DATA 3,208,76,173,141.2,41 ,1,243, 

3 , 1 73 , 1 42 , 1 92 ,240 . 3 ,206 . 1 800 
2120 DATA 142.192.96,173,147,192,201, 

24 ,240 .248 .238 . 142 , 192 ,96 ,0 ,0,2318 
2130 DATA 182,41 ,7,70] .3.208.2.56.96. 

24 ,96,0.0 .0 ,755 ,255 .1436 
303 f* REn ** R^APY TO SAUE xx 
3013 PRINT ' C CLEAR ,DDNN2 ,SPC2] DATA 

OK PRESS SPACE TO SAUE ' 
3020 SET Ki: IF K4<>" " THEN 3020 
3040 POKE 43,00:POKE 44.132 

iPOKE 45.149:P0KE 46 H T3?;GR 
3H50 SAUE "PROG 2 CODE" ,8,1 



Gary Herman brings you the 



first part of a series which will 



show you how to make the 



most of your C64's musical 



talents. 



IT'S A FREQUENTLY REPEATED FACT 
that Commodore Basic is the worst thing 
about the 64. From a musical point of 
view, all the instructions are realised as 
POKES (or PEEKs in some instances) to 
memory locations corresponding to 
particular registers on the machine's 6581 
programmable sound generator. 

This makes for a relatively easy 
transition to machine-code programming 
— a topic we'll be dealing with in detail 
later in the series since sound synthesis 
and music programming are more 
effective as you get closer to the hardware 
level. An introduction to Basic techniques 
is useful because the 64 sound commands 
are already very close to the hardware 
level. Unless you use a Basic extension., a 
high-level language or music utility, 
music programming in Commodore Basic 
will inevitably bring you to within spitting 
distance of the computer's hardware. This 
is not the case with any other popular 
machine. 

For Basic use, all you really need to 
know is that location 54272 corresponds 
to register zero on the 6581 chip and the 
locations, like the registers .are numbered 
in steps of one upwards. This is because 
the 6581 sound interface device is 
memory-mapped, ft is addressed at 
location O400 HEX (54272 DECIMAL). That, 
is, the chip is enabled when address lines 
A15, A14, A12 and A10 are all high. The 
lines AO to A4 are then used to address 
SiD's registers. While there are 32 possible 
addresses using AO to A4, SID actually has 
only 29 registers. The last three addresses 
(54301, 54302 and 54303 — or, in hex, 
D41D, D41E and D41F) are not used. 

In general, POKEing a memory 
location can best be understood as setting 
certain data lines high and others low. 
There are three independent sound 
channels on the Commodore, each one 
requiring at least five and at most seven 
different locations to be POKEd. Then 
there are seven locations which relate to 
all three channels - three write-only 
locations and four read-only locations. 
The write-only locations are the SID 
registers used to set up the sound you 
wish to produce. Setting up the sound is 
just a matter of POKEing the right data 
into the right location. 

Typically, the procedure is first to 
POKE location 542% with a volume 
setting which, as it were, sets up all the 
channels. This setting is a value between 
zero (off) and 15 (maximum). Thus 54296 



GOING FOR 
A SONG 



can be divided into two nybbles (four bit 
numbers), the least significant or right- 
hand nybble comprising bits number 
three, two, one and zero of the byte 
addressed at location 54296. POKEing 
54296 with, say, nine ^ets bit three high (1), 
bit two tow (0) , bit one low (0} and bit zero 
high (1). This gives 



r 



ioo rem iiittmmttrtinimttmm 

HO REfl tllUSTINB HttMlllUIffllftl 
120 flEM ItlENVELOPE USING BASIC LOOPIt 
130 REN I M LI NEAR DECAYlUimitttlltt 

140 rem itiftttuttitumimtmitfi 

150 5=54272iUS:H=SH:A=S+4:A=5+5:fl*S+ 
6iV*S+24 

140 ¥=15:F=34:E=240:Q=33: X=10 

170 FOR P=Q TO 24: POKE S+P f 0:NEIT 

ISO POKE R, ErPDKE H,FiP0KE N,B 

190 FOR P=i TO 40:Y=YM.06:P0KE V T Y:NE 

IT 

200 POKE H,0 



RE ADV. 



Program Listing 1 



, — 



READY, 



ioo REHmutttMtififfmmmmui 

110 REHII (LIST INS 2tSIIItlt1IIMIMttl 
120 RErlttJNA TUBAL DECAYIIIUIUIIUtU 

130 RENmttimimtutHtttimmtt 

140 5=54272 J L=S: H=S+1: M=SM : A=S+5 : R=S+ 

150 K=30;F:34;E=24Q:Q=33iX*10 

160 FOR P=0 TO 24; POKE 3+P p 0:AOT 

170 POKE R,E:P0KE H,F;P0KE H,D 

180 FOR P=l TO 60:PQKEV,Y-3.3ILD&(P):N 

EXT 

190 POKE 1,0 

Program Listing 2 



binary code, and 1001 binary is equivalent 
to nine decimal. The other, high order, 
nybble at location 54296 is made up of the 
four most significant bits of the byte — 
numbers seven, six, five and four. Setting 
six.five and four high or lowhas theeffect 
of switching on or off one of the 6581 
chip's filter modes. Setting bit seven high 
or low has the effect of turning off or on 
the audio output of channel three. 

Having set a volume, you must then 
select the desired channel for output and 
POKE the two associated locations with 











ioo rem tttHttftttftttmmmimtt 

110 REM UtLISTINB 3ttftl!IMtftlttttt 

120 REN ill TUNE H1TH NOTE DURATION) It) 

130 REM INVARIABLE T FIXES TEHPOtttt 

140 ftEH !HlA,BfcC SET FREQ % DURATION* 

iso REM ittttttttttttttttmHttifttft 

160 POKE 54296, 15: POKE 54277 T ?j POKE 5 

4278,33 

170 READ A,B,C 

1B0 T=20 

190 IF A=& THEN END 

200 POKE 54273,A: POKE 54272,8 

210 POKE 54276,17 

220 FOR P=l TO TtEs MEJCT 

230 PDKE 54276^0 

240 FDR P=l TO T:KEH:REr1 tttDELAYHI 
250 6DT0 170 

260 REN HIDATA:HI FREQ,L0 FREB, DITRATI 
Ml) 

270 DATA 19,63,20,21,154,20,17,37,30,8 
,147,15,12,216,40,0,0,0 

READY, 
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tOO ftEH lltMtf ftf tttft 

310 REfl tftLJSTING 4flt 
120 REN IW'r SETSIII 
110 REN til TUN 1KB ttf 

140 rem mmntitmt 

150 PHI NT CHRt(147) ;*HAIT':T=10Q:K=0,5 

•Mn TENPD AND TlJOb 

160 DIH Ft(3, 99) , HFC3,??) ,LF [3,991 ,D 13 

,99J 

170 DM K(l4),DtH3>,*F(3),Flr(3),ENI3) 

1B0 FOR 1=1 TO 14s READ MX): HEIl 

190 E0SU3 M0:PQKE 542%, 15 

200 FOR V=l TD 3 

210 READ AD,SR,HP,LP,FH(V> 

220 POKE ASS V), AD: POKE 5*1 V) ,SR:P0KE P 

H(V),HP:P0KE PUV),IP 

230 KIT V= 1 = 1 

240 FM V=l TO 3 : READ F> f D(V t I) 

250 IF Ft= , R i THEN F=O:G0T02?0 

260 IF F$=T THEN ENfV) =1:0=0+ 1:60T03 

00 

270 Qr>VAL(RlEriT*{F*,in 

280 F=NC2( fASC (LEFTt (ft, l))-64)+(LEN(F 

*)=2)):F=Ft2 A (DC-4) 

270 HFfV, I)=EHT(F/25t) :LF (V, I l=F-HF (V, 

mm 

300 NEKT V 
310 1=1+1 

320 IF 0=3 TO 340 
330 S0T0 240 
340 FOR TO I 

350 POKE HF(1),0:P0KE HFt2),0;P0KE MF( 
31,0 

360 FOB y=i TO 3 

370 POKE FHNJ.HFfV.KJ sPOKE FHV) ,LF(tf 
,K) 

380 POKE HF(VJ,FIMY) 
390 KIT V 

400 FOR P>J TO TsNEXT 
410 IF 1=3 THEN END 
420 NEXT K 
430 END 

440 S=54272jF0R t*\ TO 3iCH=7l(M) 
450 atI)MNlFK(l)"flUM:FLUI*fH( 
X) + i;PHCX)-PL(X)+tjMF(K)=PHa) + l 
460 AD(X)=HF(n^l:5R{X)=AD(X) + i 
470 NEXTs RETURN 

480 REM "FREQUENCY DATAIttlltltlMUl 
tlfftttff 

490 DATA 7381 ,7618, 8271 ,0,4378, 4647 ,4? 
15 

500 DATA 5217,5519,0,5855,6207,6576,69 
62 

510 REM II ENVELOPE, PULSE AND WAVEFORM 
DATAtlitt 

520 DATA 40,40,7,255,17 
530 DATA 9,127,7,255,65 



MO DATA 7,255,7,255,17 

550 REHIIIN0TE DATAtilttttttttttlttttl 

iffftltti 

540 DATA A4,8,A4,e,A5,8,04,12,C4, 12,04 

570 DATA A4,4,A5,4 

5BO DATA 04,0,04,8 
,24 

590 DATA A4,B,D2,B 
,12 

600 DATA A4,4,D2,4 
,16 

610 DATA D4,B,D4,B 
620 DATA C4 f 8,C4,B 
630 DATA 04,4,04,4 
640 DATA E4 T 4,B3,4 
i50 DATA 64,4,63,4 
hhO DATA AM,e,AI4 
,04,12 

i70 DATA M5,4,flt4 
,A3,16 

680 DATA 64,8,63,8 
04,24,54,24,63,24, 
690 DATA E4,B,64,8 
, 12,64, 4,E4,16,C4, 
700 DATA C5,B,C4,8 
,F4,4,F4,4,F4,4,A4 
710 DATA 05,4,05,4 
,4,14,4,14,4,64,4 
720 DATA A4,8,A4,B 
,12,A4,4 

730 DATA F4,t6,F3, 
4,8,F4 T 24 r F3 T 24,F4 



A4,4,F3,16,F4,lfc t F4 

03,8,04,24,03,24^4 

A3,G,L3,12,E3,12,C4 

A5,4,F4 I 16,C2,16,F5 

D5,8,E4,B,E4,8 t E5 T 0 
C5,8, B4 t @,B3,B,B4,B 
04,4,04,4,03,4,04,4 
E4,*,F4,4,F3,4,F4,4 
E3,4,A4,4,A3,4,A4,4 
8 J At4,8,D4,12,05 p 12 

4,At3,4,A5,16,A4,16 

D4,B,FI4,24,FM,24 S 
04,24 

G3,B,A4,12,C4,12,E4 

F3,B,C4,8,E4,3,C4,8 

4,A4,4,A4,4 

C5,4,At4,4,C5,4,AI4 

A4 J 8,C5,12,G4,12,F4 

i6,F4, 16,04,8, D5, B, D 
24 



740 DATA C4,24,C3,24,A3,24,D4,B,[}4,8,D 
4,a f FI4 1 l2,D3,12 r FI4,12,A4 l 4,A3,4,A5 i 4 
750 DATA D5,16,D4, 16,64, 16J4,B,A4,8,0 

Spfl 

760 OATA B4,24,B3,24, 85,24, B4,B,64,8,D 
4,B,B3,4,D4,4,64,4,B4 P 4,B4,4,B4,4 
770 DATA 0^0,05,8*^,8^4,8,64,0, C4,B 
i 64 , 8, 64, 8 , C4 , B 

780 DATA 04,16,E4,16,64,16,AI4,8,04,e, 
E4,B 

790 OATA A«,8 } C4,B,C3,B f F4,24,F3,24,f 
5,24,F4,24,F4,24 

BOO DATA 04,24,F4,24,A4,24,C4,24,R,24, 

C3,24,B3,4B,B2,48,D4,4e 

BIO OATA Al3 l 32,E4,32,At4, 32,04,24, AI4 

,24,64,24 

B20 DATA F4,48,F4,4B,A3,24,AI3,24,M,2 
4,F4,24 

330 OATA C4,24,F4,24,02,24 
940 DATA 1,0,1,0,1,0 
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bytes which set attack, decay, sustain and 
release characteristics. The ADSR values 
must be entered before the note is 
iiriually turned on, which is a feature of 
the hardware. 

ADSR values are represented by 
nybbles — attack is the high order nybble 
of one byte and decay the low order 
nybble of the same byte, while sustain and 
release are the high and low order 
nybbles, respectively, of the byte entered 
into the next location in memory. Thus 
there are 16 possible values for each of the 
ADSR parameters, corresponding to the 
16 possible values of one nybble. Decay 
values, for example, are — in decimal — 
any number between zero and 15, while 
attack values (as the high order nybble) 
are any multiple of 16 between 0*16 and 
15*16. They can, of course, be added 
together to give a combined setting for 
attack and decay, since we can visualise 
this process simply as one in which bits are 
set low or high in both nybbleis by 
determining a value for a single byte. If 
the value to the POKEs are exact and 
different powers of two, (0,1, 2,4,8, 16, 32, 
64, or 128) , the effect of adding them is the 
same as performing a logical OR on them, 
since POKEing a location with one of the 
above powers of two sels precisely one 
data line high, This point should be borne 
in mind for future reference. 

The table below gives the real values 
corresponding to ADSR parameter 
settings. Note that A,D and R are given as 
rates {that is, the lower their value, the 
faster that phase of the envelope is over) 
while S is a proportion of peak volume. 
During the attack phase, the sound rises 
to the level set by POKEing 542% (the 
peak level). During the decay phase, the 
sound diminishes to a level set by the 
sustain value {the plateau level). This can 
be any of 16 values from the peak value 
itself (if sustain is set at 1 5} to zero. Setting 
sustain to eight, for example, would give a 
plateau level of roughly half the peak 
value — that is, for all practical purposes, 
plateau level * peak value * (sustain 
value/16). All amplitude values on the 64 
increase linearly, which is to say that 
amplitude (which is heard as a linear 
increase) you need to double the setting: 
thus an amplitude of eight is twice an 
amplitude of four (which is not the case 
with other computers). Programs 1 and 2 
use FOR-NEXT loops to create decaying 
notes, the first decreasing in volume or 
amplitude by linear steps, the second by 
an approximate halving at each step. 
Notice the difference in effect. Also note 
the actual locations used. 



Value Attack 

0 <&0) 

2 mS6 mS 0 

1 (&1) 8 mS 

2 I&2) 16 mS 

3 f&3) 24 mS 



Decay/ Sustain 
Release 



24 mS 
48 mS 

72 mS 



0,07 
0.14 
0,20 







— . 



300 IF A=64 OR M>4 THEN K=l 
310 POKE 54276, (AORBI+I 
320 PRINT ■[CLEflSI B !TAB{240>;*NAVEFQRH 
NDi , ;A; p +':B;"+ i ?l! - = t ;(AQRB}+!; 
330 IFPL=lTHENF0RPH=OTDi5!PDKE5«75,P« 



ioo reh tttttttmnitmimtmrtiii 

110 REM t LISTING 5 t 

120 REN t HAVEFDfiH ADDITION 1 
130 REM I t 
140 REH IPULSE WIDTH VARIATION SHOWN! 
150 REH t t 
160 REM tBITS SET ON H/FORH REEISTERI 
170 REfl I t 
180 REH I INPUT AND CDKBINE NAVEF0RH5I 
190 REH tnttttfftUf IfitfHttllttlHf 
200 POKE 54296,15 

210 POKE 5(272, 75: POKE 54273, 34: POKE 5 
4274,255 

220 POKE 54277,0*, POKE 54278,240 
230 PR INT' [CLEAR] 1 

240 PRINT lri tHOHE1LDDHtt][I>0WJ[D0HH] COO 
UN] I0DNN] [ DONN ] C DOWN 3 1 DDHN ] [DOMKDQNN 
UDO 

WN ; C BONN! l DONN 3 [ DONN 3 I BDhN ] IDQUmtDDHH 
] I DOWN ] [ OOHN H BONN 3 E DONN 3 ENTER 2 HAVEF 
ORIS 

(0 OR 1-L2=S,3=P,4=N)" 
250 INPUT A,B 

260 IF A<0 DR A>4 OR B<0 OR B>4 THEN P 

RlNT'[UP](UP3[lPJ[OONN3ClEFT3aEFTJ , :& 

0TD2 

40 

270 POKE 54276,8i POKE 54276,0 

280 AMit(A>Q)l2 A (A-l):B=-16t{B>0)t2 A 

t8-tJ 

290 K=0 



t PRINT ■ tHOHEl 1 ; TAB (255) ;'PN";INT{(PN+1 
) 110 

O/l^s'I'iNEH 

340 B7=(A=128)0R(B=12B) 

350 B6=aMH(INTf(flORB)/64n/2i<XINT( 

(MMWW/Z)] 

360 B5=(INT((INT((A0RB)/32)W2KHINT< 
{AQRD> /32>/2) > 

370 B4= ( INT j | AORB) fSftOU f A0RB3 /32> ) > 

380 Pft I NT' E DONN ] (DDMtt] [ DONN] [ DONN J [ DON 

N 3 tDDWN] [DDMN] [00NN1 E DONN 3 * 

390 PRINT •WAVEFORM REfii BIT 7.HIT 6.B 

IT 5. BIT 4' 

400 PRINT " 



410 PRINT - 

S(B7)j' ';ABS(B6) ;* 

";AB 

S(H) 

420 PRINT " 



tRVSDNJ B ;flB 
-;ABS[B5);" 



430 IF K=0 THEN 460 

440 FaRW=0T015!paKE54275,«iPRINT , [HDnE 

3"; , PN , ;lNT((N+i)llO0/16)- - r 

450 FOR P=i TO IOO:KEITP P U 

460 PR IHT" [H0NE3 " ; TAB U30 J ; B H IT A KEV 

TO BO AGAIN 1 

470 GETAt:IFA$=" , THEN470 
480 6QT0240 
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4 f&4) 


3o mS 


114 mS 


0.27 


5 (&5) 


56 mS 


168 mS 


0.34 


6 (&6) 


68 mS 


204 mS 


0.41 


, I, M r f 


60 mS 


240 mS 


0.48 


f III'..' 


100 mS 


300 rnS 


0.54 


9 t&9) 


250 mS 


750 mS 


0.60 


10 (&A) 


500 mS 


15 S 


0,69 


11 (&B) 


800 mS 


Z4 S 


0,74 


12 (&C) 


1 S 


3S 


080 


13 (&D) 


3 S 


9S 


0.87 


14 (&E) 


5 S 


15 5 


0.94 


15 (&F) 


8 5 


24 S 


1.00 


The 


sustain 


figures 


are only 



approximate and the timingsare based on 
a 1 MHz clock, while the actual clock rate 
is 1.02 MHz in the US and 0.98 MHz in 
Britain. The attack figures give the amount 
of time taken for the note to rise from 
zero to whatever the peak amplitude is. 
Therefore , w i th a low pea k a m p I i t ud e , t he 
attack will appear gentler than with a high 
peak amplitude. Similarly, decay and 
release rates give the amount of time 
taken for the note to decay or release to 
zero amplitude. If a non-zero sustain 
value is set, the decay will be interrupted 
before the specified time is up. If a note 
decays from a low peak value, or is 
released from a low plateau value, then 
the time taken is as specified, so that the 
decay or release will be gentler than if the 
peak or plateau values were higher. 

Having set overall amplitude and 
envelope parameters, the next step is to 
set frequency. The Commodore has a 
range of almost eight octaves. The 
nominal frequencies can be calculated 
using the formula: F=N*C/16777216 Hz, 
where N is the decimal equivalent of the 
familiar two byte (16 bit} frequency 
number and C is the clock rate. 

Data is entered as a two byte number 
(that is, as two bytes in consecutive 
locations and is, again, linearly related to 
frequency rather than pitch. Pitch is the 
term we use to describe the sensation of 
music at frequency, in which the basic 
units are notes and tones. Two notes, for 
example C and D, will have a much 
greater difference in frequency at a high 
pitch than at a low pitch, which means 
that errors may creep in at the bottom end 
of the 64's octave scale, where small 
numerical differences can have a large 
effect on pitch. 

Since the resolution is so good — 
65536 values covering a range of 90-plug 
notes — accurate tuning is easy, if 
somewhat tedious. The most accurate, if 
least efficient, method for entering 
frequencies is to specify the frequency 
data for each note to be used in a program 
as one of two items in a DATA statement. 
(The relationship between the two byte 
representation of frequency and a single 
number value is given by FN=256*HBHB, 
where FN is a frequency number and HB 
and LB are the equivalent high and low 
bytes in decimal). This method makes 
overall tuning difficult and it is often the 
best compromise to actually calculate 



values from a core of one octave's worth 
of data in your program, including a 
tuning variable in the calculation. 
Program 3 plays a tune using frequencies 
entered as DATA> while Program 4 uses 
core data-to calculate frequencies. Note 
how easy it is to tune Program 4 by just 
changing a single parameter in the 
calculation. 

Frequency data is entered as a low byte 
and a high byte' in consecutive locations 
— the low byte allowing fine tuning, the 
high byte allowing coarse sweeping 
through octaves. The range of values is, of 
course, zero to 255 for each byte and out- 
of-range values will — in this and all other 
cases — either return an error and stop 
the program or interfere with other 
parameters (in the case, for example, 
when you POKE the volume register with 
a value greater than 15 you will interfere 
with the filtering parameters). 

After frequency comes waveform. 
There are four 'pure waveforms: triangle. 



sawtooth, pulse and white noise. The\ < an 
be mixed' but the effects are 
unpredictable, since the waveforms are 
not simply added but logically ANDed, 
Thus 16, 32 and 64 produce, respectively, 
triangle, sawtooth and pulse waves when- 
POKEd to the relevant location, Addi ng 16 
and 32 (or performing a logical OR on the 
values) produces a very thin pulse" as a 
result of logically ANOing the waves, but 
adding 16 and 65 actually produces a fairly 
rich composite waveform with a shape 
rather like the top half of a sine wave 
(Program 5). 

If pulse is chosen, as in the above 
example, it is necessary to set a pulse- 
width or duty cycle. There are 4096 
possible values set by POKEing a byte and 
a nybble into consecutive locations. The 
byte has a range of zero to 255 and the 
nybble a range of zero to 15. The reason 
for setting different pulse widths is that 
pulse width does affect timbre, because 
the harmonic content of a pulse wave at a 



Music 



given frequency depends on duty cycle. A 
value of zero POKEd into both registers or 
a value of 4095 {that is, IS in the high 
rtybble and 255 in the low byte) wil give a 
constant DC output, A value of 2048 (eight 
in the high nybbie and zero in the low 
byte) will give a square wave, ft is worth 
experimenting with combinations of 
waveforms, as above, using different 
width pulse? plu$ triangle or sawtooth 
waves, since the logical ANOing involved 
works on the harmonics, cancelling oui 
some and magnifying others. 

Setting the waveform should be the 
last POKE in any series of commands, 
because the waveform registers are also 
the control registers for any channel. The 
values for waveforms are as given above 
plus 126 for noise, but the sound will only 
be heard if bit zero of the control register 
is set to one. This is known as the gate bit, 
and it triggers the start of the attack phase 
of any sound . If it is set to zero, the sustain 
phase of the note terminates and it enters 
its release phase, Thus, to start a note 
playing, for instance a sawtooth wave, the 
location corresponding to the relevant 
waveform/control register must be 
POKEd with 33. To turn the note off, POKE 
the same location with zero on any even 
number. Thusa note duration isgoverned 
by the attack time (given in the table 
above), plus the proportion of the decay 
time it takes to reach the sustain level 



(given by decay time * (1 — sustain level}, 
where decay time and sustain level are the 
figures given in the table above for the 
relevant values POKEd into their 
assocaited locations), plus the duration of 
the sustain phase, plus the release time 
(given above). Sustain duration is set by 
means of a delay in the program. This can 
be almost any command, but typically, a 
FOR. . .NEXT loop is used. Other common 
delay techniques use the 64's internal 
clock to measure a fixes amount of time 
{the variable Tt holds clock data), a WAIT 
command to detect a particular event or a 
GET command to detect the presing of a 
key. Problems sometimes occur with the 
keyboard buffer, which should be 
cleared by a POKE 198,0 instruction if a 
key is pressed to initiate a note. 

The remaining sound locations will be 
dealt with in a future episode of the series, 
after which well move on to machine- 
code and a discussion of some theoretical 
aspects of music-making. Meanwhile, you 
should note that all locations and data 
used in the sample programs have been 
ascribed to variables to simplify the actual 
POKEs. This not only makes the program 
easier to understand, but it also saves 
time, since the 64 deals with variables 
quicker than It does with numeric 
constants. To finish, Program 6 shows 
what can be done with the 64's filter 
facility as a taster of things to come. 



SEARCHING FOR 6. LISTING6.LISTIN 
READY. 



ice RErimmiumstmmstimttm 
no REMimm listing h ttattmtt 

12C REfttitHHIFILTER EFFCCTtttttMtlt 

130 REHmtmmmiHmimiMiim 

140 POKE 54296,31 :P0K£ 54277, M: POKE 
5427BJ29:P0KE 5429J, Os PRINT CHRK147) 
150 FOR R=0 TO 240 STEP 240:P0KE 54295 
,l+R 

160 PRINT EHR* ( 19) ; TAB M0) ; "RESONANCE" 

;R 

170 READ A,B 

I B0 IF A=0 THEN 230 

190 POKE 54273, A: POKE 54272,8 

200 POKE 54276,33 

210 FDft F=0 TO 255 STEP 2:P0KE 54294, F 
iNEKf 

220 60T0 170 

230 FOR P=l TO BOO: NE3TT: POKE 54276,0 
240 RESTORE; tiEiT 

250 DATA 19,63,21*154,17, 37,8,147,12,2 
16,0,0 

Program Listing h 
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Whatever your interest in the 
Commodore range of computers 
and peripherals, you simply cannot 
afford to miss a single issue. 



SUBSCRIPTION RATES 



£16.60 for 12 issues U.K. 
£21.50 for 12 Issues Overseas Surface mail 
£57.00 for 12 issues Overseas Air maii 

Send this form with your remittance to: 
WFQNETITD,, Times House, 179 The Marlowes, 
Hemef Hempstead, Herts. HP! IBB. 
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HAVE YOU EVER WANTED TO GET INTO 
communications? Would you like to get 
in touch with other Commodore owners? 
Well, Your Commodore, together with 
Cornpunei, are pleased to announce the 
start or Club 128, and give you a chance of 
a special membership offer. 

Club 128 will appear on Compunet as a 
Tree access' area open to all CNET 
subscribers. 

The club will be the focal point for all 
'serious' users of Commodore 
computers, hence the '128'affiliation. The 
12B doesn't mean that owners of Ct>4s 
can t join. In fact the club is open lo all 
Compunet members though only 
'serious' users are expected to make a 
great deal of use of it* 

Mdny sections of Compunet are due 
lo be 'pulled in' to this online area* 
including the Briefcase' business section 
thai is already in existence. 

Your Com mod tire will have a 
magazine section within the club urea 
where you will be able to find news and 
ihe laiesi programs that are published in 
the Maga/ine. 

The Offer 

r : — " — ~ " " 

So what do you get and what does it cost? j i 

Your Commodore is offering a special | I enclose a cheque made payable to Club 128 for £69.99 tor my Gold membership to 
membership io the Club for £69.99 i Compunet* Commodore modem and six month subscription to Your ("oniniodoro. 
(inc VAT and P&P in the UK) including: , 
A Commodore 64/C128 Communications ! 
modem (worth £79.99) 

A three month GOLD subscription to Name 

Compunet (worth £15.00) ; 
A six month subscription to Your I 

Commodore I Address - - 

* PLUS • 

ilU.UU oi discounts on selected business | 

and communications software, including | 

software for accessing Viewdata and j T T , , 

Electronic Mail services such as Prestel j 

and Telecom Gold. | Postco(Je 

In order lo lake advantage of this i 

uhhuI offei you simply need to send a , „. .. , ... _ . , ,,, w rLknur ... 

cheque or Postal Order made payable .o k 'f '.'v'i^l T7 w^L. Uubl2aCom ^ 

Club 128 to the address on ihe below «•« Teleserv.ces Ltd, 7-11 Mmerva Rd. London NW 10 bit). 

order form. — — ■ — ■ — l 



YOU AND THE ENEMY- ONLY ONE OF YOU Will SURVIVE 



%ur iliftrt/ (AH Wfcathei>All Terrain] jet stands fully fuelled 
and fully armed. A vast invasion fleet Ts anchored just off your shores. 
; :Ground forces hove come ashore and ore advancing on your positions 
protetled by ma s si ve air cover. 

You o re the lost f ighte r p i lot. Your country turns to you and asks ... 
"Are you good enough tobe caftsd an ACE 7 " 



JHE - ULTIMATE • COMBAT • JET • SIMULATOR 





Featuring tanks, helicopters, 
nifl s^l ree*, ships and a totolly unique 
refuelling sequent * ACE is the 
fastest, nnos-f ftjscitinq aircombaf 
gam* ovailoole. With twin flying 
mode (using two Joysticks) you 
can fly and ngfif with your 
friend as weapons mart, 

ACE — THERE IS 
NO OTHER GAME LIKE ITI 



i iNm or* y^an from lh« fcli 



O It mill YlOOdOM) gnwiiH obp* 



Save your fingers a lot of 



work with our new software 



service. 



IT'S THREE O'CLOCK IN THE MORNING. 
You sit at the computer keyboard having 
just finished a marathon typing session 
entering one of the superb programs 
from Your Commodore. Your fingers 
reach for the keyboard and press the 
letters R, U and N/. You sit back 
expectantly and. . .nothing happens. 

WelL I'm sure that we have all had 
problem before now, When it does 
happen it's a matter of spending hours 
searching through the program for any 
typing mistakes. No matter how long you 
look or how many people help you, you 
can usually guarantee that at least one 
little bug slips through unnoticed- 
Here, at Your Commodore, we pride 
ourselves on the quality of listing that we 
prim. Unfortunately, this usually means 
that they are also very long, thus taking 
longer to type in and leaving more room 
for errors. All of the listings in Your 
Commodore are taken straight from a 
prinloul of working programs, it is 
therefore very unusual tor errors I* > 
appear in the magazine, 

Because of the length of our programs 
we do gel a large number of requests from 
readers who would like us to put specific 



SOFTWARE F0R 




programs on tape or disk for them. 
Obviously this \s very time consuming and 
means that we can't spend as much time 
working on the magazine as we would 
like, 

We are therefore proud to announce 
the start of the 'Your Commodore Soft- 
ware Service'. Most of the programs from 
each issue of the magazine will now be 
available on a single cassette for a price of 
just £4.00- We will not be making disks 
available since they would have to bea lot 
more expensive and more difficult to 
post. This shouldn't cause you any 



problems though as noneof the programs 
will be protected and it will be a simple 
matter to save the programs to disk 
yourselves. 

All programs on the cassette will be 
saved using a tape turbo routine. 
However, we cannot guarantee that all 
programs will work correctly with this 
turbo routine present. We therefore 
recommend that before you use any of 
the programs you make a copy of the 
programs on your own cassette or disk 
and use this version of the program not 
the original. 



PLEASE COMPLETE IN BLOCK CAPITALS ^^^^^^^^H ORDER FORM 

All cheques/postal orders should be made payable to,:- 
ARGUS SPECIALIST PUBLICATIONS LTD 

I would like to order the following cassettes; (please tick box) 



APR '86 


YCAPR86 


£4.00 




MAY '86 


YCMAY86 


£4.00 




JUNE '86 


YCJUN86 


£4.00 




JULY '86 


YCJUL86 


£4.00 





I enclose a cheque/postal order for 

NAME 

ADDRESS. 



POSTCODE. * . * 

All orders should be sent to:* 

YOUR COMMODORE SOFTWARE, READERS SERVICES, ARGUS SPECIALIST PUBLICATIONS, 
WOLSEY HOUSE, WOLSEY ROAD, HEMEL HEMPSTEAD, HERTFORDSHIRE HP2 4SS, 



Fleas* allow at least 28 days for delivery. 




YOUR C/TY IS UNDER 
attack from the alien 
Honker'. Your mission is to 
rescue all of your people 
from the city before 'Honker' 
reaches it. Should he reach it, 
ihen you can wave good bye 
to your three lives. 

There may seem to be 
nothing original about the 
game bur there are a couple 
of ihrngs that make it worth 
looking at. Firstly it is fun to 
play presented. Secondly, 
John Fletcher has proved that 
not all good games need lo be 
written totally in machine 
code, Lunar Ordeal is wrilten 
mainly in Basic. 

A joystick in port 2 is 
needed to play the game. 




ORDEAL 



74 PRINT- tRVSOM, l#H ITE3SC0RE 

:"SC*;iPRINT-[HOME]- 
% FU=20rflM5Qi5Y5 19152 

: VV=t5 : H»155i V0=0 : HO-0 

» POKE 54296,15 

:P0KE 54279,240 
100 VKhHl=D 



GOTO 1000 
340 IF PEEKIV+31>=i THEN EOT 
0 2002 

350 IF PEEKEV+30] >2 AND PEEK 
(V+30K8 THEN 6QTQ 2000 

360 IF PEEK (V+1D)= 140 THEN G 
OSUfl 3000 



Variables 



Scoring Variables and strings: 
|Sc J SC$ > 5lS P CA,N$,C r SN$,Q$ r w| 
Module Movement: 
W^VV.V^H^VO.HO.U.D 
Miscellaneous: 
L — Lives 
LV — Level 

KY — Joysrick Movement 
FU - Fuel 

XX — Print title page if XX=1 



[fSOBRANi LUNAR DfiEEAL 

0 DIK MUM,SC(10) 

sFDR T-l TO 10 
;SN$(T)a B N0 ONE YET !!* 
I SC ( T) -300- t20»T) s NEXT 

1 IF PEEK (49152)0120 THEN P 
DKE 53281,1; POKE 53280,1 

s 5PBUB lfiOOOi 
1 2 SYS 49152: XX'hl'3;LV'l 
:U=-.5iD>0:G0SLJB 16100 
iGUSUB 30iXX«0 
: SCI-' 000000" 
J PRINT CUR* l&h POKE 56325 P 72 
i&OSUB 10C00:CA=O 
iSEM'000000": POKE V+21, 
255 

10 PRINT- [CLEARl- 1 FU*20 
U PRINT" CHOME] "TAB £13) ■ 
[GREEN] FUEL j [HYSON, 
YELLOW)))))!)) )))))>!»* 
))■ 

12 PRINHHOHEtNHITEJLEVEL"; 
LV 



13 PRINT* E HONE, D-0 IN, C6] 
ittitttiJftmmtlttJffl 

tattimtmit 1 ; 

| 20 POKE 532Bl,OiP0KE 53280,0 

I POKE V+31,0 
25 Y=i904rYY=5617& 
iPOKE 2040,240 

30 V*5324fl!PDKE V+1,63 
! POKE V, 155 r POKE V+21,63 
i POKE V+45,2iP0KE V+39,1 
iPOKE V+41 f lI 

31 POKE V+2B, 255! POKE V+37,2 
iPOKE ¥+3fl,7 

40 POKE V+2,0:PDKE V+3,B0 

i POKE V+4,0rP0KE V+5 ( 120 
(POKE V+rs t 0sPOKE V+7,160 
J PQKE V+8,0 

41 POKE V+9, 190: POKE V+10,10 
s POKE V+ll,213 

42 POKE V+40,9 

50 POKE ^+27, 255! POKE V+2J,6 
i POKE V+29,iiP0KE V+44,4 
■P*56156 

55 IF XX-1 THEN RETURN 

56 POKE 53272, (PEEK (53272) AN 
0 240>+12sP0KE V+17, 
PEEK S V+I7I0R 64 

40 FOR 1*0 TO 39i POKE 56216+ 

I,BiP0KE 1944+1, 43: NEXT 

!PRlNT'[H0t1Er 
61 FOR I«0 TO 39: POKE 56256+ 

[,BrP0KS 19B4+I,44rNEU 
6? PRINT TABtl7>"EDQHN19 l 

VELL0W])tSPC5]>" 

70 PRINT Tfl-B C 171 - C VELL0N3 ) 
[C8]'['BLUE2fII[C8]( 
[YELLOW] J * 

71 PRINT TAK 17)' [YELLOW]) 
ECBlt^KYELLOrlll' 

72 PRINT TAfi(17) a [RVS0N, 
YELLQK] ) CCB 1 RVSOFFH m 1 
C RVSON, YELLDNl ) [RVSflFF ] ■ 

75 POKE Y+l6,45rP0KE YY+16,1 
i POKE Y+24, 45s POKE YY+24,L 
SPOKE Y+M f 0:P0KE V+31,0 



IV7 i 

105 REM ittttMt MAIN LOOP 

msmm 

m i 

110 KY = PEEK (56320) 

111 POKE 1043+FU,32 

! POKE P,INT<RND(1)I16) 
115 IF ftNC(l)>.7 'HEN PQKE Y 

+14,451 PQKE Y+24,45 
120 IF KY=12& AND FU>0 THEN 

Vl=U!Fl>Fij-.5:P0KE 54273,0 

:P0KE 54276,129 

:P0KE V+21, 127 
125 IF Fll-0 THEN PR INT 11 C HOME) 

N ™(22) N [RyS0N 1 HHITE]DUT 

OF FUEL* 
130 IF KYM23 THEN Hi*-. 2 
140 IF KY=119 THEN Hl=,2 
150 IF KY»127 THEN VKhHl»0 

iPOKE 54276,0 
160 IF H1=H9 THEM GOTO 180 
170 H9*Hl!K=S6N(AtS{H*nit29 

iPOKE 54273,3? 

fPOKE 54274 ,K 
100 V0=V0+VltH0=HD+Hl 
200 IF W<50 THEN V0=ABE(VO) 
210 IF HGQ THEN H0=AB5(HO) 
220 IF H>240 THEN H0=-ABS(HOJ 
250 VV=VV+V0rH»H+H0 
240 POKE V, Hi POKE V+l,VV 

(POKE V+ 12, Hi POKE V+13, 

mn 

320 2=Z+. 3s IF ZM THEN POKE 
2045,243 

321 IF I«2 THEN POKE 2045,242 
|Z*0 

330 IF I NT (VV) "200 AND INT(H 
0172 AND J NT (HK 177 THEN 



auu it knimij;. f then poke i 

+24, 46! POKE Y+16,46 
510 POKE V+21 ,43 
520 GOTO 100 
997 ! 

999 REN MHttl LANDING ROUT 
IMF mnm 

999 s 

1000 FDR T«690 TO 715 
iPOKE T, D: NEXT 

! POKE 54276,0; POKE 54273, 
30: 

1001 PfllNT N [HDHE p 0QHN2r 
jM«"CM,C5,CMHITEJ" 
sfOR A»l TO fliFDR 6=1 TO 4| 
! PRINT TAB < 17) MIDI (AM, 
D| 

1002 PRINT"EUP]LANDED! B 

1003 FOR T«l TO fcOlNEXT I,B,A| 

1004 POKE V+31,0jPQKE V+23, 
12BiP0KE V+29,128 
SPOKE 54278,3 

1005 FOR 1=1 TO FUl3lOCA+I 
sSI«STR$(CA)!Sl$=fiIGHT$fS 
l,LENlS*i-l):POKE 54276, 32| 

1006 SCI=LEFTHSEI, 
i-(LE«(51«))+Slt 

(POKE 1043+FU j 32rFU=FU- 1 3 

1007 POKE 646 t Is PRINTS HD«E, 
D0M24J'TAB(6)SC$j 

100B POKE 54274, 17 l NEXT I 

{POKE 54294, OjPQKE 1043,32| 

: POKE 1044,16 
1010 POKE YM6.32 

s POKE Y+ 17, 46; FOR T=l TO 

150: NEXT 
1015 POKE Y+17,41 



77 



1 





Program Breakdown 

0 — Variables for high score table 

1 — Check if machine code in memory 
2-1 — Go to title page routine 

10-90 — Print screen, set up sprites and variables 
110-520 — Main loop for game 
1000-10OB — Routine for landing and scoring 
1010-1041 — Animate people going into lifts 
1059-1090 — Bring mother ship down to collect module 
2000-2050 — Routine for hitting something, deduct life 
3000-3030 — Honker has reached people, end of game 
5000-3030 — Game over, check for high score 
5040-6050 — Input name for high score, calculate place, 
print names 
1000-1068 — Title page 

16000-16111 — Read data inlti appropriate memory 

locations, set sprite speeds <iruJ directions. 

17000-17040 — Data for machine code 

20000-2004* — Data for sprites 

20060-20065 — Data for user defined graphics. 



iPQKE Y-23,46lFQR 7=1 TD 
150: NEXT 

1020 POKE Y-23,41 

iPOKE Y -63, 46: FDR T*l TD 
ISOtKEXT 

1021 POKE Y-63,41 

sFDR M TD lSOiNEH 
1030 POKE Y+24,32 

:P0KE Y+23,46:F0R M TO 

150: NE5CT 
1035 POKE Y+23,41 

:PQKE Y-17,46:F0R M TO 

JMlUlT 

1040 POKE ¥-17, 41 

:PDKE Y-57,46:F0R T=l TQ 
lSQiNEH 

1041 POKE r-57,41 

:F0R T»l TO 150:NEXT 
1059 POKE W 1,129 

: POKE V+45,1 
1040 POKE V+14,162 

:P0KE V+15,0 
1070 FOR 1=0 TO 220 

! POKE V+37 f I:P0KE V+15,1 

:NEXT:P0KE V,174 
10*0 FDR 1=220 TO 17 STEP-1 

SPOKE V+37,IjP0KE V+15,1 

;P0KE V+l f I-i6:NEXT 
1090 LV»LV+1:PQKE 56325, 

5D-(LVIl,S)iB13SUB 16100 

s sot:, io 

1997 ; 

1998 REHMIttM CRASHED ROUT 

ine tmtm 

1999 ! 

2000 IF PEEK(V+30>=65 THEN P 
QKE V+30,G:tSOTD 500 

2001 IF PEEKIV+30J-Q THEN 60 







TO 500 

2002 FOR 1=690 TO 715 
jPDKE T,0:NEXT 

: POKE 54276,0; POKE V+38,2 
1 POKE V+39,7 

2003 PRINTS HONE, D0WN2r 
sA$="CC4,M f C8 l «HITE]" 
:F0R AM TO G s FOR B=l TO 4 
j PR INT TAB(l7)MlJ}t(At,B t 
1)| 

2005 PRINT" [HOME] "TAB (17) H 
[D0WN2] CRASHED ! " 

2004 FOR 1*1 TD 70:N£XT:NE)iT 
:NEXT;L"L-1 

2010 POKE 54274,128 

: POKE 54277,59 

jPOKE 54278,14 

iPOKE 54273, 3! POKE 54272,2 
2015 POKE 54276,129 

j POKE 2040,246 

:FQR T=l TQ 200: NEXT T 

2039 PRINT TAB(17)"[P0HN I C7] 
LIVESs'U 

2040 IF L=<0 THEN 5000 
2050 FOR T=l TO lOOOsNEXT 

iEOSUB 16100: POKE V+30,0 
: POKE Wl.OsGOTO 10 
2997 : 

299B REHtiltt HONKER HAS NAD 
E IT mm 

2999 : 

3000 FOR T«690 TO 715 
:P0KE T , 0; NEXT 

: POKE 54276, 0i FOR D=l TO 3 

3001 PRINT 11 CHDHE t DDHN3]" 
:A*='tBLACK,C4,C5,C8 f 
WHITE ] * : FDR A-l TO 4 
;F0R BM TO 5iPRINT HIDK 



A$ P B,1M 

3002 PRINT" [UP] DH NO! HONKER 
HAS HADE IT TO YOUR PEDP 

LE " ; 

3003 FOR M TO 60 

t NEXT T^MtK-l 

: IF L=<0 THEN 5000 
3010 PRINT TAB US) "E YELLOW 

ONE LIFE LOST. LIVES i B ;L 
3020 FOR T«l TO 2000: NEXT 
3030 GOTO 10 
4997 I 

499B REHMtfttM EAHE OVER 

limit* 

4999 : 

5000 FDR T»690 TO 715 
J POKE T.OiNEXT 

I FOR T=l TO 90 

jPDKE 54276, 0:P0KE 54273, 

30 

5001 POKE 646,INT<RNIHl)il6) 
:PRINr™ErTABU6r 

[ DON N2] SANE 0VER!":NEXT T 
5004 POKE V+3l p 0sP0KE V+21,0 
5010 PRINT H t CLEAR , D OWN , NH I IE ] 

YOUR FINAL SCORE HAS"; OA 
5020 PRINT" [D0HN!-AN3 MANAGED 
TD BET TO LEVEL "jLV 

I FOR T*l TQ 5000: NEXT 

jPDKE 198,0 
5030 IF CA<5C(10)QR CA=0 THE 

N 5080 

5040 OPEN 1,0 

5041 POKE 53281 , 3 
iPOKE 53280,3s PRINT* 1 
[CLEAR , D0WN7, R IGHT7 , BLACK] 



TYPE IN YOUR MANE PLEASE* 

5045 PRINT i CD0NN J RI6HT9 t SP'C] 
13 LETTERS NAXINUH 11 

5046 PRINT TAB 1 12)* [BLUE, 

D DNN3 1 1 ■ * * i 

CLEFT13]"! 

5047 INPUTtl,N§:IF LEN(N1)>1 
4 THEN CLOSE l:BOT0 5040 

5050 SNt(lO)»N*:BG(10)=CAi 

5055 C-0;F0R T*l TO 9 

5060 IF SCtT+mSCmTHEN IN 

SCIT+1)!SCITH)=SC(TJ 

iSCtTJ-Ni&OTD 507b 
5070 NEXTsIF C"l THEN 5055 

5075 60TD 50BO 

5076 DI«SNt(T+lh5Nt(T+l)=SN 
MThSNtlTHfltiQ-1 

:&DTD 5070 
5010 POKE 53280,0 

iPOKE 53281,0: POKE 53272, 
28 

5091 PRlNT"[CLEAR,DDNNj 

R 1 5HT2 , MH I TE ] - C YEL LOW , 5P C ] 
FREEKY PLAYERS ALL T I HE 
BESTl5PC t NHlTEK 

5092 PRINT-C&REEN] 

imiitimmimiHtHi 
tmimtit 1 

5095 FDR M TO lOiPOKE 644, T 
iPfilNT l tDDNN s RIEHT5] lt T| 
SNt (T)TABL25)5CmsNEXT T 

6000 PRINT" [HOME! "TABU)" 
tDQMN24,HHITEi PRESS ANY 

KEY TO PLAY AGAIN" 

6001 CLOSE lrH»0rDE=0 
60 10 TT=PEEK()97) 



:1F TT-64 THEM DE-DE+1 
6015 IF DE=400 THEN DE=0 

iGDTO 2 
4020 IF TTOt* THEM GOTO 2 
6050 GOTO 6010 

9997 ! 

999B REN Mflftf TITLE PA&E 
lltltlt 

9999 : 

10000 POKE 532S1, 1 
i POKE 53280, Iff PRINT" 
[CLEM, C3] M ! POKE 2040,240 
SPOKE Y+39,14 

001 POKE 53272,21 
iPOKE V+17,155:P0KE V+37,5 
j POKE V+36,13i»*Q 

10010 PRINT TAB(2PIUP I SU, 
SC2 P SI , SPC 15 g 5U T SC4 v SI 1 

10011 PRINT TAB{2P[SB,RV5DN, 
SPC2,RVS0FF,SB,5PC15,SB, 
ItVS0N,SPC4,RVS0FF,S61 

10012 PRINT TAB(2P[SB,flV50N, 
SPC2,RVS0FF,Se,5PC15,SB, 
RV50M , SPC , RVSDFF , Stl, S I , 
RVSDN, SPC, RVSDFF, 5B1 

10013 PRINT TAB(2P[S8,RVSDN, 
SPC2, RVSDFF , SB t SPCl 5 . 5B , 
RV5QN,SPC f RVS0FF,SB2, 
RVSDN,SPC,RVS0FF,SB3 

10014 PRINT TAB(2) H [SB,RVSQN, 
5P C2 , R VS Q FF , S J , S C3 , 5 1 r 
SPC1 1 , SB , RVSDN , SPC , RVSDFF p 
5fi2,RVS0N,5PC,RV50FF,SE] 

10015 PRINT TAB(2)"[SB,RVS0N, 
5PC6,RVSQFF,SB,BPCli t SB, 
RVS0N,SPC,RVSQFF,SJ,SK f 
RV50N, SPC, RVSDFF, 5B] 

10016 PRINT TABt2)"ESB,RV50N, 
SPCi, RVSDFF, SB, BPC3U N 

A R[5PC3,SB,fiVS0N,SPC4, 
RVSOFF,SB,SPC]R DEAL 

10017 PRINT TAB<2)"[SJ P SCA 1 
SK,SPC11,SJ,SC4,5K] 

10020 PRINT TAB(3PiDONN,C23 
BY JOHN FLETCHERESPC2KC) 

1985 AGE 15 C SPC, BLUE 3 • 

10021 PRINTMDONNI 

TRY TD LAND ON THE PAD 
AT THE BOTTOM OF" 

10022 PRINT "THE SCREEN BEFQR 
E 't RED] HONKER I BLUE] 

' ATTACKS YOUR* 

10023 PRINT'PEDPLE -SHOULD 

HE ACHEIVE THIS THEN YOU" 

10024 PRINT TABt2PNILL LOSE 
ALL THREE OF YOUR LIVES." 

10025 PRINTED QKN , SP C ] CD NTR D L 
i- JDYSTCK IN PORT TKO' 

10027 PRINT" UPtSPC33* MAIN 
ISPC2JTHRUST COSES FUEL}* 



1002B PRINT" LEFT » LEFT 
[SPC2ITHRUSTCSPC5]" 

1002? PRINT" RIBHT" RIGHT 
THRUST CBPC51 1 

10055 PRINT TAB (9) "[BLACK, 
0QMN1PRESS ANY KEY TD PLA 
Y" 

10058 PRINT" [SPC, DOMN, BLUE] 
1'HtSPC, RED1 'HONKER'" 

10060 TT*PEEKU97) 

ilF TT-64 THEN DE'OE+l 

10065 IF DE*7Q0 THEN DE*0 
:PDKE V+21 ,0i GOTO 50B0 

10066 IF TT064 THEN RETURN 

10067 Al=Al+lsIF Al=15 THEN 
POKE 2045,243 

10048 I IF Al*30 THEN POKE 20 

45,242^1=0 
10100 BDTO 10060 

15000 : 

15001 REN Hill INTIALISATIQ 
N[SPC2ll*1M«t 

15002 : 

16000 PRINT"ICLEAR3"TAB{12)' 

[DOWN 11, BLACK 3 PLEASE WAIT 
i ■ 

14002 FOR I«0 TO 90: READ A 

! POKE 49152+1, AiNEU 

:SY5 49152 
16010 FDR 1=2041 TD 2045 

iPOKE I t 241 t NEXT 

(POKE 2040,240 

J POKE 2045,242 

! POKE 2044,244 
16020 PDKE 2047,245 

16050 FQR K=0 10 4 

sFOR J=0 TD 63: READ A 
iP0KE(240+D164+J,A 
i NEXT J,K 

16051 POKE 56334, 
PEEK (563341 AND 254 
:POKE 1,PEEK(HAND 251 

16052 FDR 1=0 TO 511 
:POKE 12288+1, 
PEEK(5524B+I):NE)!T 

16060 FOR 1*0 TD 95: READ A 
:POKE 125694 1, A: NEXT 

16061 POKE 1, PEEK (DOR 4 

s POKE 54334, PEEK (56334) OR 
1 

16100 POKE 490,2sPDKE 691,0 
i POKE 492, 2: POKE 693,0 

i PDKE 694,!: POKE 495,0 
:POKE 696,1 

16101 POKE 497,0iFDKE 698,20 
:POKE 499,0 

16110 POKE 706,255! POKE 707,0 
iPOKE 70S, li POKE 709,0 

s POKE 710, li POKE 711*0 

16111 POKE 712,1:P0KE 713,0 





iPOKE 714, IsPDKE 715,0 
16299 RETURN 

16997 ; 

16998 REff tilit IfACHINE CODE 
DATA tltft 

16999 s 

17000 DATA 120,169,192,141, 
21,3, 169, 13,141, 2Q,3,BB, 
96,162,15,169,126 

17010 DATA 141,61,3,141,60,3, 

222,20B,2,208 ( 44,1B9,174, 

2,157,208,2 
17O20 DATA 189,192,2,240,33, 

16,12,199,0,208,8,222,0, 

208,40,240,7 
17030 DATA 208,19,254,0,208, 

20B,14, 173,60,3,208,9, 173, 

61,3,77,16,208 
17040 DATA 141,16,208,173,40, 

3,208,3,78,61,3,73,128, 

141,60,3,202,16,191,76,49, 

234 
19997 : 

1999B REN 1*111*1 SPRITE DAT 
A IIMItf 

19999 s 

20000 DATA 0,0,0,0,40,0,0, 
150,0,2,85,128,9,85,96,9, 
125,96,37 

20001 DATA 255, BS, 19,255, 216, 
149,125,86,149,85,86,37, 
35,88,10,170 

20002 DATA 160,0,130,0,2,0, 
128,8,0,32,32,0,8,32,0,8, 
168,0,42 

20003 DATA 0,0,0,0,0,0,0,0,0 

20010 DATA 0,0,0,0,0,0,0,0,0, 
0,0,40,0,10,95,192,37,93, 
192,38,235 

20011 DATA 112,37,159,176, 
157,103,236,149,86,236, 
159,94,220,158 

20012 DATA 93,152,158,85,158, 
37,182,222,37,93,185,39, 
85,117,39,231,93 

20013 DATA 9,219,64,9,85,88, 
2, 165,96, 0,10,12B,Q 

20020 DATA 0,112,0,1,248,0,3, 
240,0,7,228,0,15,204,0,15, 
224 

20021 DATA 0,31,254,0,28,255, 
128,28,255,224,28,251,240, 
12,248,255,12 

20022 DATA 248,63,7,240,62,7, 
224,60,3,192,56,1,128,48, 
1,128,0 

20023 DATA 1, 128 P 0,l,12B r 96, 
1,255,224,1,255,192,0 

20030 DATA 0,112,48,1,248,56, 
3,240,40,7,228,62,15,204, 



127,15,225 

20031 DATA 255,31,255,240,28, 
255,192,40,255,0,110,64,0, 

20032 DATA 152,0,7,240,0,7, 
224,0,15,192,48,24,94,48, \ 
4B,4B,lt2 

20033 DATA 96,24,224,96,13, 
192,62,7,128,31,131,0,0 

20040 DATA 1,57,0,1,57,0,2, 
56,128,2, 124,121,2,56, 12a, 
1,57,0,1,17,0,0,40,0,0,16, 
0 

20041 DATA 0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0, 
0,0,0,0,0,0,0,0,0,0,0,0,0 

20042 DATA 0,0 

20043 DATA 13,195,112,13,195, 
112,13,195,112,13,195,112, 
13,195,112,13,125,112,53 

20044 DATA 85,92,53,105,92, 
53,170,92,53,170,92,213, 
170,87,245,85,95,229,85,91 

20045 DATA 239,125,251,251, 
125,239,59,255,236,15,255, 
240,12,60,48,12,0,48,55 

20046 DATA 0,220,213,195,87, 
0,0,0,0,0,B,0,2,B,8,0,B, 
32,0,42,129,0 

20047 DATA 174,160,2,239,129, 
42,255,160,11,255,224,2, 
255,224,2,255,128,2,190 

2004B DATA 0,8,186,128,0,184, 
32,0,40,0,0,32,0,32,32,0, 
0,0,128,2,0,2,0,0,0,0,0,0, 
0 

20050 i 

20051 rem mutt* m data 
mmm 

20052 : 

20060 DATA 3,3,15,31,63,126, 
124,124,192,192,224,240, 
248,126,62,62 

20061 DATA 255,63,15,15,7,7, 
3,3,255,251,240,240,224, 
224,192,192 

20062 DATA 128,192,192,227, 
244,248,248,248,1,1,3,199, 
47,31,31,31 

20043 DATA 204,204,204,204, 

204,204,204,204,255,255, 

85,85,34,0,0,0 
20064 DATA 16,59,255,255,255, 

255,255,255,255,255,255, ! 

255,255,255,255,255 

20063 DATA 153,90,36,24,24, 
36,66,129,24,24,36,90,153, 
36, 36 , 34 




I Your Commodore 

L — - — 



comes 



clean on its errors. 



HERE AT YOUR COMMODORE WE 
pride ourselves in the quality of the 
listings that we print. Obviously we try to 
make sure that all programs are correct 
but occasionally errors do slip through, 
usually because they occur at stages of 
production thai are out of our control. 

T his is the page where we come clean 
and give you derails of errors that have 
appeared in recent issues. 

MACH 

The author of this program made some 
late changes to the actual listings. This 
meant that the end addresses for each 
part should have been altered- Unfor- 
lunately we did not spot this. Below you 
will find the start and end address for 
each part. Don't forget you can save the 
program from within the monitor with 
the S command. 

Monitor - $8200 to $8E75 
Macro - $9000 to $9C30 
Assembler - $9000 to S9DB8 

Some people are also experiencing 
problems with the SER command in the 
Macro program. It appears that any 
labels generated do not increase in 
numeric order, but rather graphic 
characters are placed in the label. This 
only happens on some machines and 
does not effect the operation of the 
program as each label is still unique. 
However the author of the program is 
looking into this to see if he can find the 
problem, 

March 1986 

A couple of weird characters appeared 
in the listing of Kung Fu Masters, The 
characters should be the Commodore 
key and the @ sign when you see h, and a 
space when you see the a symbol. Also a 



number of lines were missing from the 
instructions. The missing lines are 
printed below, 



m 



K-RI, INSTRUCT I 

_ 




11B5S PRIHT 1 !* TIME Es EML 
[s DEVOLUTION, Es 6 ] ROUP 

HGbi PRINT'FIBHTERS JOINED 
TOGETHER TO OVEiOHE" 
U87I PRINT*ANrHWB MICH S 
TANDS IN THEIR PA ? HS/ 
ll 091 PRINT" Is EIVEH THE U 
EMPIRE'S IRDOPS ARE FAILING 

[\m PRINT-RETURN AFTER THE 
Iff QUEST TD RID THEBES" 
llfll PRIhT'EVIL FISHTERS FR 

on the smm. is *mv 

11928 PRINT'HAVE TRIED BUT F 
EH EVER RE T URN TD TElL^ 
11931 PRINT'QF T HE EVIL SROU 
P5 HIDING PLACES . 1 
lim PRINT "Is H]CW£VER* FOR 
THE DEATH QF A FI 5HTEP , T D 1 j* 



April 



Because we didn't have a working 
Plus/4 we had to ask the author of the C- 
16/PIus/4 character generator to 
provide the listing, Unfortunately his 
listing was incorrect. Below you will find 
the lines that need to be changed. 



PROGRAM; Cib CHAR. GEN 



— 



A couple of wierd symbols also 
appeared in the Grid search listing. 
Whenever 1 appears, replace it with a 
space and when\ appears replace it 
with a £ sign. 




1171 DEF F*4C CZi =FK3 lZ J 
UN CH=l:TED=£528tiSC=!:SL= 
4:&C=9:BL=4sCC=IiCL=7 

ilH ZZt si "iF!»MT06:REflM! 

!290 ErOiGETMiLOOP WHILE **= 
im lDOP UNTIL IHFRiUtJt 

1921 HHITSPCtai'tl PtULTI OF 
2m F0RR=«707:A=PEEK-1484B+ 

215* D0:6£Tft$:LDOP UNTIL A*= 
»T' ft At='N' 

2219 DD:SETflt:LQOP UNTIL A$= 
T OR At= "N* 

2281 Du:SET AJjLOCP UNTILAS^ 
*f "ORAf^'N" 

D0:6ET At: LOOP iJNT:.A*= 

2531 BG:BET flttLODP UKTIL H 
=»T" OP M='D* 

2598 FORI s 1 TOLEM IFR$] ;PDKEj1 

2348 PRINT M C tlH I T£] *ft ISHTf C " 
'*STR$[I),2);'[BLACK)= 



Some people arc also experiencing 
problems with TOPMON in the same 
issue. This is because you have to move 
Basic before you RUN (he program, The 
POKES given to perform this move are 
correct but if tor some reason the 
location before the new start of Basic is 
not set to a zero you will get a syntax 



flfi 



Errors 



in some issues. Here are the lines that 
you may be having problems with. 



error. Modify the given POKE command 
to: 

POKE43,0:poke44,32:POKE8191,0:NEW 

and you should have no problems. 

The author of the article '2 for the 
C128' made a mistake with the position- 
ing of ihe arrow in PROGRAM 2 Tine 220. 
The arrow should poi nt to the 66 not the 
42. 

May 198b 

Unfortunately the gremlins crept into 
the layout of the Programming the C-16 
article. The last section of the program 
5Y NTH DATA was placed at the end of 
the COMPILER by mistake. The 
COMPILER should only go up to line 
45150 and lines 20060 onwards should 
follow line 20070 of the SYNTHDATA 
listing. Also line 55020 of the DEMO 
TUNES has a \2 r mis&ing from the end. 
Lines 50500 to 50530 are badly pri nted 



PROGRAM Clfr DEKfl TUNES 



DflTftLfl,J0ESTH£(tE ( TW,8, 
VD 1 ? l CE t 2 J GD t Lft f JnE 1 IjE i a p G0 t 
Lft,M,PA,lM,60,Lfl,H0V1S 
58518 DAT ALA , JOE ,C2 ,345 ,31 , 6 
85 1 l«Ji4 f 2i ! 739,C2 < l69 t 28,5 
% 

36521 DATAC2 5 383,38,7Bi T l8,7 
39,21,771,02 ,262,2* ,643 
5(531 DATAC2, 383 ,36,784, 11,7 
39 ,21,771,02,262 ,21,6*3 
51541 D*TflC2,453,3» 1 W ,1* t 7 
71,41,798 



In the same issue a 1 was missed from 
the end of line 2780 of the COMMS GEN 
5 program iri the Telcom 64 article. This 
line should end with 371 NOT 37. 

POLAR PETE suffers from a couple of 
problems. Firstly a couple of digits have 
been swapped in the POKE statement 
that you must enter before you RUN the 
programs. This should start with: 

POKE16384 NOT POKE 16483. 



Also a line was badly printed in Pete 
Load 3. The tine should be: 

2040 DATA141, 3,212. 169,12.141,2.212,96. 
169,13,141 ,5,212,169,10,1727. 

WORDPROK suffered from duplica- 
tion. On page 71 the listing isduplicated 
from page 70. You can ignore the listing 
on page 71 and the very last lineon page 
70 that starts <>-128. 

As far as we are aware these are all of 
the problems in recent issues. Obviously 
we are trying to get listings more 
accurate each month. If in the meantime 
you do have problems then please do 
write in and we will deal with your query 
as soon as possible, 




Compumart 




THE ATARI AND <S\ SMASH HIT 
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Stuart Cooke takes a look at 



a package that makes games 



design easier. 



AFTER PLAYING YOUR THREE Thou- 
sandth game of 'Btast the Alien' youll 
probably think that you can do more 
with your C64 than just play games. Who 
knows you may even get the urge to 
write your own games to occupy 
yourself? However, there is one very big 
problem - programming. If you've ever 
tried to move an object around your 
C64's screen you will have found that it's 
not quite as easy as the professional pro- 
grammers make it look. What you need 
is some sort of tool that takes the hard 
work out of games design. Well Acti vi- 
sion has come to your rescue with Game 
Maker. 

Game Maker is actually a number of 
tools, each one is aimed at helping you 
to design and write your games 
program. The Scene Maker lets you 
draw the background for your game. 
Sprite Maker allows you to design the 
characters that will appear on your 
screen. Music Maker and Sound Maker 
allow you to add music and sound 
effects to your program. The Editor 
allows you to 'write' a program that link* 
all the above parts together to form a 
game. 

Write is probably not quite the 
correct word for the way in which you 
write programs. You very rarely need to 
actually type anything on the keyboard 
as all of the programming commands 
are selected from the screen with a 
joystick. If the commands need any 
parameters then these are also selected 
with a joystick. For example if sprite 
number one was a dog then you would 
select the 'Sprite 1 is J command. The 
computer would then get the catalog of 
available sprites from your disk drive, 
selecting the dog sprite is simply a 
matter of moving the joystick until the 
word 'DOG' appears in the window* You 
have now told the computer that 'Sprite 
1 is DOG'. Simple isn't it? 



Some people may say that if you are 
going to have to program the game 
anyway why bother using a program 
such as this? Why not just write your 
program in Basic or machine code 
instead? If we take a look at the example 
program that you build up over the first 
few pages of the manual the reason for 
using a program like this should become 
apparent, g«| 

Let's assume that we have used the 
different 'Maker' programs to create a 
dog sprite, a jungle background and a 
piece of music, in this case the William 
Tell overture (Wiltei). Now lets have a 
look at a simple prog ram. Firstly we want 
to display the background on the 
screenBhe ins^^Jlon^P 

SCENE TO JUNGLE 2 



following commands do this.: 



SPRITE 1 ANIMATION SPEED = 030 
SPRITE 1 DIR * 064 RIGHT 
SPRITE 1 MOVEMENT SPEED = 045 



I would do this. JUNGLE2 is the name 
used to save the scene on to disk . Now 
let's add the DOG sprite at position 
40.154 these are the X and Y co-ordinates 
on the screen. Firstly we need to select 
the sprite and then position it. This is 
done witnBfe 

SPRITE 1 IS DOC 

SPRITE 1 X POSITION - 040 

SPRITE 1 Y POSITION ■ 154 

Simple isn't it? Now let's animate the 
dog and move it across the screen. The 




nd that's our program f i nished. Simple 
n J t it? If we now RUN the program a 
dog will run across our jungle scene 
from left to right. 

The reason for using a program like 
this should now be apparent, it is so 
simple to use* 

Obviously there are bound to be 
limitations with a program like this. The 
author of Game Maker tart hardly be 
expected to cater for every little effect 
at every programmer WLneed. Some 
f the major limitations are that firstly 
on can only have two screen* to your 
me and secondly, you can only have 
eight sprites on the screen at once. If you 
were writing the program in Basic or 
machine code you could have as many 
screens as the computer's memory will 
allow. You can also get more than eight 
sprites on the screen at once through 
careful programming. 

Even so it is possible to write a wide 
variety of 'games' with this program. 
Games provided on the disk with the 
program range from 'Chopper, a 
shoot'em up game to an animated 
Christmas card, complete with clock- 
work soldier and Jack tn the Box, 



^OOO 

n so = oo 







The Editors 

Obviously the quality of the games that 
you design with this program depends 
very much on how good the various 
Editors are. Well you will be pleased to 
know that they are all excellent. In fact 
some of the m are better than some stand 
alone programs that are available. 
Because the programs are so powerful it 
is probably worth dealing with each one 
In turn. 

Scene Maker 

This is the program that allows you to 
design your back drops. If you have ever 



wave- & sawtooth tie 
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used a graphics program then you will 
recognise most of the available 
commands. Draw allows you to sketch 
on the screen in one of the available 
colours. You can have four different 
colours on the screen at any one time. 
All drawing is carried out via the joystick. 
The functions of Line, Box and Circle are 
quite obvious and Fill allows you to 
colour in areas of the screen. It is poss- 
ible to copy areas of the sc ree n from one 
position to another as well as Zoom in on 
a specific area so that It is easier to add 
fine detail. 

One interesting thing about this 
j program fs the way that the menu of 
commands covers the top half of the 




screen. The bottom half of the screen is 
used for drawing, My first thought on 
trying to draw my own background was 
how on earth do you draw on the top" 
half of the screen? Then I realised that 
the Move command scrolls the bottom 
window so that you can see any area of 
the background scene, rf you wish to see 
the whole picture, the View command 
turns off the menu, 

Scene Maker is extremely well 
designed and very simple to use. 



Once you have defined your basic sprite 
you can then go on to alter it slightly and 
store these new 'pictures' on a different 
frame. You can then run through the 
frames, like a piece of film, and make 
your masterpiece animate. 

All of the details about the size of the 
spriie and the number of animation 
frames that It has are stored with the 
sprite when you save the sprite to disk. 



Sprite Maker 




As you are no doubt aware,probably the 
most important part of any game is the 
sprites. These are the objects that move 
around the screeriAfchooting at you, 
killing you and generally getting in your 
way. Obviously a good game therefore 
depends on good quality sprites which 



e music maker aiiowt you to compose 
ur own tunes for inclusion in your 
games. Music is entered under joystick 
control on to whai is referred to as a 
musical sheet. This consists of three 
musical staves upon which you can place 
the note for one of the three available 
voices. Thirteen different instruments 
are provided ranging from snare to 



are clear and well animated. The Sprite harpsichord and any vofce can play any 

Maker program is extremely powerful instrument. 

in fact I would go as far to say that it is Entering music is very simple, Select 

one of the best sprite editors I have the voice that you wish to use. Select the 

come across and it would stand up weli length of the note and then place the 

on its own. C I* note in its position on the music sheet 
Sprite maker has provision for either 



multi-coloured or single cdHLr sprites. 
Horizontal and vertical magnification is 
provided and up to four sprites can be 
placed edge to edge to create one large 
object that can be easily manipulated. 



If you have no musical knowledge at 
alnnen my feeling is that you may have 
some problems entering your own 
tunes, Vou could always try the 'suck it 
and see' approach and try moving notes 
around and listening to what results you 



get. Thankfully there are a fair range of 
tunes supplied on the Came Maker disk 
ranging from William Tell to Happy 
Birthday so there should always be 
something to suit your game, 

Sound maker is the part of the pack- 
age that lets you play around with a 'real 1 
synthesiser. Again the program is under 
joystick control and everything is easy to 
alter. You can alter the type of wave 
form that you are using, alter the attack, 
decay, sustain and release of the volume 
and put the sound through filters. If you 
don't know what any of the above para- 
meters are then I suggest that you just 
play around, twiddle the knobs and see 
what comes out. It is possible to link 
together a number of sound to create 
one effect. For example one sound may 
be a falling tone, another may be an 
explosion. Stick them together and 
you've suddenly got bombs falling from 
your aircraft. 

And on it Goes 

As I have previously said, this package 
does have its limitations and obviously 
you can't expect to get programs of really 
high quality out of It, However, it is a 
very good step up the ladder of design- 
ing your own games. Even rf you can't 
program, the package will allow you to 
create those masterpieces that you so far 
have been u nable to do anything about. 
Not only does this package let you try 
deas out but it will also allow you to 
grasp what exactly goes into making up a 
game so that when you eventually go it 
on your own and try to write your own 
programs in either Basic or machine 
code you 'll know exactly what you must 
do. 

Came Maker is an extremely well 
thought out and easy to use package. 
The documentation is simple enough so 
that a fairly new computer owner could 
be writing games in a few house, All that 
is needed is a good imagination. 

If you do have some ideas for games 
then this is a package that you should 
have in your collection. 




16 bit numbers are the 



subject of Allen Webb's 



foray mtro machine code. 



ARE YOU READY FOR THE DELIGHTS 
of 16 bit arithmetic. Even if you're not, 
that's what I intend to deal with in this 
article. 

Up to now we've struggled within 
the constraints of eight bits, which, as 
you will have realised can become very 
messy* 

If we work with 16 bit resolution, 
suddenly everything is simpler. You will 
recall that to increase a value by one, we 
can use the INC instruction. Consider 
Listing 1: 



Listing 1 



10 ASSEMBLE 90,1 
90 REM *=$C0O0 
100 REM INC 900 
110 REM BNE LOOP 
120 REM INC 901 
130 REM LOOP: RTS 
140 REM ] 
150 FOR l=OTO300 
160 SYS 12*40% 

170 PRINTPEEK (901) *256+PEEK (900) 
180 NEXT 





This increments a 16 bit number 
stored in locations 900 and 901. The low 
byte, 900, is first incremented in line 100. 
Line 110 checks to see if the low byte has 
reached zero. If it has, we need to 
increment the high byte. This will be 
obvious if you consider what happens as 
the low byte approaches zero: 

Low byte High byte Combined 

value 



254 
255 
0 
1 



254 

256 

25/ 



The combined value is the low byte 
plus 256 times the high byte. 

To reduce a memory location, you 
may recall that DEC is used. Listing 2 
does (his tor a 16 bit number : 



Listing 2 



10 ASSEMBLE 90,1 

90 REM *=$COO0 

100 REM IDA 900 

110 REM BNE LOOP 

120 REM DEC 901 

130 REM .LOOP: DEC 900 

140 REM RTS 

150 REM j 

160 FOR IOT0300 

170 SYS 12*4096 

100 PR1NTPEEK(901)*256+PEEK(900) 
190 NEXT 



The principle of this routine is 
slightly different. The first step is to 
check whether the high byte needs 
reducing. This is done in line 110 which 
checks for a zero value in the low byte. 
Line 130 decrements the low byte every 
lime. 

You will have noted that there is an 
intimate relationship between the two 
bytes in a 16 bit numbers. Before we 
look at this, consider what happens 
when you add two numbers in decimal. 
If the two numbers add to above 10, you 
carry tens. Remember? Consider this 
sum: 

19+ 

3 
22 

The t tim puter works in the same way 
in that if the result of adding two 
numbers exceeds 255, you have a carry 
to tell you about it. This effectively gives 
you nine bits and the carry flag is used to 
tweak the high bit. Addition with carry is 
performed by the instruction ADC. 

Imagine that you wish to add the 
numbers 7 and 22. In binary these are: 

%00000111 7 
+ %OQ010110 22 
V,00011101 29 

The result is less than 255 so we can 
still use an eighi bit number. Consider 
the addition of $E4 and S3A: 

%1 11 00100 SE4 
+ 'UKM1 1010 VIA 



•7,100011110 $11E 



Suddenly, we have a number greater 
than 255 and the second byte must 
be used. The number is split as: 

00000O01 and %00011110 

In practical terms, how do we 
perform this addition? Consider this 
sequence of instructions: 

CLS 

LDA n $E4 
ADC M %3A 

The first step is to clear the carry flag 
— this prepares the way for the carry. 
The accumulator is then loaded with the 
number $E4. Lastly, $3A is added lo the 
accumulator with the carry flag set as 
required- The result of this sequence is 
to leave the accumulator holding 30 
(binary 00011110) and the carry flag set. 
Consider listing 3: 



Listing 3 



80 ASSEMBLE 90.I 
90 REM *^$C0OO 
100 REM LDA 4 0 
110 REM ST A 902 
120 REM STA 903 
130 REM CLC 
140 REM LDA 900 
150 REM ADC 901 
160 REM STA 902 
170 REM LDA 902 
180 REM ADC # 1 
190 REM STA 903 
200 REM .LOOP; RTS 
210 REM j 

220 INPUT ' A,B' ;A,B 

230 POKE 900,A: POKE 901, B 

240 SYS 12*40% 

250 PRJNTPEEK{902)+PEEK{903}*256 



This adds two n umbers i n 900 and 901 
and puts the result in the 16 bit number 
in 902 and 903. Lines 100 to 120 clear th£ 
16 number and lines 130 lo 150 add the 
two numbers. Line 160 stores the low 
byte of the result and lines 180 to 190 
store the carry in the high byte. 

Subtraction is a simlar process albeit 
slightly trickier to understand. The 
relevant instruction is SBC (Subtract 
wiih Carry) and again the carry flag is 
used to convey information on the 
result of ihe subtraction. This time, the 
carry is cleared if the subtraction results 
in an underflow {negative number). 
Don'l worry about the mechanism of 
SBC this time. I II deal with twos 
complimenting and other mysteries in 
the future. For now. simply accept that 
SBC is the reverse of ADC. Consider 
listing 4. 




Listing 4 

60 ASSEMBLE 90,1 
90 REM *=$C00O 
100 REM SEC 
110 REM LDA 901 
120 REM SBC 900 
130 REM ST A 901 
200 REM R rs 
210 REM ] 

220 INPUT "AjB"; AjB 
230 POKE 900,A: POKE 901, B 
240 SYS 12*40% 
250 PRIN T PEEK (901) 




The fir si step. Line 100. is to set the 
carry flag. The accumulator is then 
loaded with the first number and Line 
130 subtracts the second number. The 
result is put into location 901. Try 
messing about with the routine and see 
what effect it has when you make B 
larger than A. 

Let us consider a useful example, f fie 
first answer to your last month's 
homework was rather tacky answers at 
the end of this article. Listing 5 gives a 
method using 16 bit arithmetic. 



Listing 5 



90 ASSEMBLE 90,1 
90 REM *=$C000 
110 REM LDA #0 
120 REM STA $FB 
130 REM LDA #04 
200 REM STA $FC 
210 REM LDYtfO 
220 REM LOOP: I DA #42 
230 REM STA ($FB),Y 
250 REM INC SFB 
260 REM E3NE LOOP1 
270 REM INC SFC 
2&0 REM ,LOOP1: LDA SFB 
290 REM CMPd$E8 
300 REM SNE LOOP 
310 REM LDA SFC 
320 REM CMP #7 
3i0 REM BNE LOOP 
340 REM RTS 
350 REM ) 
I 



The key to the routine is the 16 bit 
number in locations $FB and $FC 
Instead of varying the Y register 10 index 
this address, we will keep it set to zero 
and alter the base address. Lines 110 to 
200 set the address to the start of the 
screen ($0400). We then zero the Y 
register. The main loop puis an asterisk 
at the currently addressed location 
(Lines 220 to 230). Ljues 2 r >fl and 270 
increment the base address by one. 
Lines 280 to 330 compare the base 
address to 807E8 (the last address of the 
screen) and loop back if it hasn't been 
reached. Since we're dealing with 16 
bits, iwo comparisons (Lines 290 and 320 



are required). This is clearly a more 
satisfactory way of working. 

Finally, Listings 6 and 7 give routines 
for ihe addition and subtraction of two 
16 bit numbers. One number is in 
locations 9O0/901 and the other in 
902/903. The resulting number is Jefl in 
locations 900/901. 



Listing 6 



80 ASSEMBLE 90,1 
90 REM **$COO0 
110 REM CLC 
120 REM LDA 900 
130 REM ADC 902 
200 REM STA 900 
210 REM LDA 901 
220 REM ADC 903 
230 REM STA 901 
240 REM RTS 
350 REM ] 

360 INPUT £f A,S"; A T B 

370 POKL901,A/256;POKE900,A-PEEK 

(901)'256 

380 POKE903,B/256;POKE902,B-PEEK 
(903)*256 
390 SYS 12*409fi 

400 PRINTPEEKf901)*256+PELK(9001 



Listing 7 



80 ASSEMBLE 90.1 
90 REM *=$C0O0 
110 REM SEC 
120 REM LDA 900 
130 REM SBC 902 
200 REM STA 900 
210 REM LDA 90T 
220 REM SBC 903 
230 REM STA 901 
240 REM RTS 
350 REM ] 

360 INPUT "A,B ";A,B 

370 POKE 901 , A/256: POKE 900,A 

PEEK(901)*256 

380 POKt 903,B/256;POKE 902,B 

PEEK{903)«256 

390 SYS 12*4096 

400 PRlNTPEE K(901)^56^E£K(9OOj 



I now want to briefly discuss an 
ailernative way of manipulating 
numbers. Consider the binary number 
seven: 

n O)0000111 

If the bits are shifted (eft one place 
with the left-most bit lost and the right- 
most bit set to zero, we get; 

%ooooino 

or ihe number 14. What we have done is 
multiply the number by two. Similarly, if 
you shift the bits right one place, we 



divide by two. The instructions ASL 
(Arithmetic Shift Left) and LSR {Logical 
Shift Right) perform ihese functions. To 
multiply a number in location 900 by 
two, you Simply use: 

ASL 900 

to multiply by four, use: 

ASL 900 
ASL 900 

and so on. 

In fact, these instructions do not 
lose the end bit. As they shift the bit is 
pushed inlo (he carry flag: 




f o allow you to nuke use of ihe c t irry 
flag to manipulate 16 bit or larger 
numbers, there are a further two 
instructions: 



ROR (Rotate Right one bitt 
fr- ft- ft- 













































Carry 



ROL (Rotate Left one bit! 



























Orry 





These rotate the bit pattern but 
incorporate the carry bit into the 
number. Consider the pair of byles: 

BYTE 1 BYTE 2 

00000000 10101010 = 170 

Let us shift byte iwo left once and then 
roll byte one left once. The left-most bit 



of byte two moves into the carry flag and 
i$ then moved into byte one giving: 

BYTE 1 BYTE 2 

00000001 01010100 = 340 

Voila! We've multiplied a 16 bit 
number by two. The general methods of 
doing this are: 
Multiply by 2; 
ASL Low byte 
ROL High byte 
Divide by 2: 
LSR High byte 
ROR Low byte 

The shift and roll instructions operate 
on the accumulator and in absolute, 
zero page, absolute^ and zero page,X 
addressing modes. We'll meet all of 
these commands again so dont fear if 
you haven't fully grasped them, 

OK, pain time: 

1} What sequence of instructions will 
multiply an eight bit number by 256 (a 
bit of a trick question this one)? 



2) Write j simple routine to increment a 
16 bit number of 40. 

3) Starting with a 16 bit number in 
900/901 ^number A) and a 16 bit number 
in 902/903 (number B), write a routine 
which will perform the calculation 
2'A+B/2 and store the result in locations 
904/905, 

Next time, more arithmetic 
mysteries, the BIT instruction arid ,j bit 
of Boolean. 



The second routine copies the top 
line of the screen to the 20th line. 



10 ASSEMBLE 90,1 

90 REM *=$C0O0 

100 REM LDV n 0 

110 REM LDA# 42 

120 REM .LOOP; 5TA 1024, Y 

110 REM STA 1274, Y 

140 REM STA 1524, Y 

150 REM STA 1774, Y 

160 REM INY 

170 REM CPY * 250 

180 REM BNE LOOP 

190 REM RTS 

200 REM ) 



10 ASSEMBLE 90,1 
90 REM *-$C0O0 
100 REM LDY tt 0 
120 REM LOOP: LDA 1D24 P Y 
130 REM STA 1824, Y 
140 REM INY 
150 REM CPY #40 
160 REM BNE LOOP 
170 REM RTS 
180 REM | 



Foot Note 

Due to a problem with the printer used 
for this series, the # characters in 
previous articles have been replaced by 
a £ symbol 

We hope this won't happen in the 
future and that it hasn't caused too 
many headaches. 
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Advertise nationally in these 
columns for only 40p per word (min 
charge 15 words). Simply printyour 
message in the coupon and send 
with your cheque or postal order 
made payable to Argus Specialist 
Publications Ltd to: 

DUNCAN NEILSON T CLASSIFIED DEPT. 
ASP LTD, 1 GOLDEN SQUARE, 
LONDON W1 

Tel: 01-437 0699 



Name... 
Address 



Tel no (day) 



issues. 



Signed 
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Commando 7 95- 6.75 

Games Designer 9 95 fl-SC 

ACE ! C ! e I 'J M 8.50 

A.C.E. |Plul4| 10 95 $-40 

Air*Q*r 6 95 5.B5 

Sieve Djivis Snooker 7 9& 6 75 

Daley Thompson 51ar Events . . .6 95 5.95 

Jump J* 9*5 B 5« 

Ganws Pack I 1 15 gamesj 5 95 4.95 

Garros Pack ii n&gamesr 595 4 95 

World Cu p Fool ball 6 95 5-9* 

Gullying f-alcon e 95 5.95 

Th«!0o« 6 95 S.9S 

Anirog Favour ite Four 7.95 6.75 

C-l6Cl*tt«e* *9& i.M 

C- 16 Classics II 9 95 8-50 

Gremlin$ 7 95 8,75 

SpidermarvHulk Pack 7 95 6.75 

Atlantis 6.95 5.95 

Grand Mjistrr Chess !C 16) .. .6 95 7 .71 

G randmaster Chess t Plus- 4 1 ... 6 95 7. 75 

Tom Thumb 6 95 S,*4 

Sword <>t Dr^iny fi 95 9« 

Xargo«s Revenue 6 95 5.95 

World S*n<re Bawbaii ...7 9* 5.75 

4.50 
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Tllle RRP 

Beach Head 7.95 

0*l«'<u« 16 . . f 95 

Dark Tower 5.95 

vVijarcf and Princess 5.95 

ClasaiL Ad-re-ntun; 5 95 

Supergran 9.95 

Gflrtac Slalom . . , , , 0 9& 

BUDGET SOFTWARE 
Ma»1eMronic Trtlw (£1 93 each) 
Formula 1 Simulator 
Vegas Jackpot 
TuHi Fruity 
□ MX Racers 
Rock man 
Squirm 
^pndipede 
Biy Mac 
Mr Punivprse 

Solar Till** |£3 99»achl 
Knock -Gul 
Mission Mars 
Sui£*dr Run 
Alien Attack 
Cruncher 
Quick Draw 

C-16 JOYSTICK 



OUR 
6.75 
€.75 
4 .9* 
4.95 
4 W 

a. so 

595 



Buy any 3 
lor ts.» 



Buy any 3 
for £7.9S 
Or 

Buy any 2 
to r £S.45 



RubCOn Head Alignment 4 94 

All prices include posmge and packing in the U k 
Paymeni with orde* by cheque of puslal order uiease io. 

JOTHAN SOFTWARE (Depl ¥.C 1> 
65 Henl Gw ¥ i, Upper Cwmlwrch. Swan&ea 5A9 2XQ. Tel: 0639 §30934 



£9.95 

Plnnsci slate 
which micro 



DERBY DAY 

C1S/14 CBM64 
£5.75 £6.75 

'Visual Form Guide 

■ On Screen Action 
•Realistic Betting 

*Over 50 Horses 
* 10 Race Tracks 

1 4 Racing Distances 

Bloomfield Software 

PO Box E9. Blackpool FYS 9EK 



SOCCER MANAGER Mar age your 
own 1eam. 4 divisions. F A. Cup. 
!■ am I Lirs tactics etc. 
RACENIGHT — Run your own 
racan^ghl, up to 10 players. Exciting] 
hnrae rae<rvg game. 
SOCCER QUIZ — Test your soccer 
knowledge, hundreds of questions. 
Any :jrn; fyr £3.99, 2 'or £6.99.3 "Ci E8.50. 
T. PALMER. 59, Old Park Road, 
Sheffield 8. Tel: 0742 749496. 



SOUTH EAST KENT SOFTWARE 


Dept ¥ .'C, PO Bojt 151, Orpington, Kent. 


We siOCk for Commodore. 


Please slate \ 


which model. 


S*fld 5AE, (or fulf price list. 


COMMODORE 64, 


GAMES 


Solent Service 


Biggies 


Superbowl 


Ghosts T" Gobi ins 


Gladialojf 


Mug&ys Revenge 


Way ol the Trtjer 


Bomb Jack 


Commando 


&fiek 1o 1he Futute 


Winter Gamaa 


Summer Games II 


BUSINESS 4 EDUCATION 


Superoase 64 


Superscnpl 


Home Accounla 


Mtlltai 


Stock Conlrol 


VAT File 


HARDWARE 




JtoyaUcKs 


Music Makers. 



Genealogy Program 

lor the 64 & 12s "FAMILY TREE" will 
produce Pedigree Charts. Family 
Group Records. Individual Files, 
Indexes. Searches ot Ancestors LDS 
version available. 
£32.95 including air mail service. 

GENEALOGY SOFTWARE 
1046 PprkwoorJ. Ave, Sam is. 
Ontario. Canada N7V JT9 



ALPHASOPT 
SPECIAL OFFERS 
ttardbri l £6,99 Fakhgtu £6.99 

Pbi-5 Trading Co. Superfcowi E6.99 

Law of the Wrsi v £6.50 

£6 99 

Joids fit .50 Bomh jack £».99 

Z Zap triers |4 Too T 'ties I £fl.B9 

AND MANY MORE! 

Cheq4ie..'P.O. to ALPHASOFT 
115 Pinonage Road, Wilhlngtnn 
^^^^1 c h VI I ( r M2D &lrVZ 

IS A.E. lor Price L-st PJP included) 



ADVERTISE IN 
YOUR COMMODORE 
PHONE 01-437 0626 

FOR DETAILS! 



Animal Records 

maintained with "PEDIGREE" Tor Ihc 
G4 £ 13* Produces Litter. Awards. 
Breeding Show, and individual records, 
and Pedigree Charts £44.95 mcludmg 
air mail service. 

GENEALOGY SOFTWARE 
104E Park wood Ave, Sarn la, 
Onlarto Canada N7V 



IMPACT, for (he Commodore 
64/128 is a new monthly com- 
puterised magazine, on cassette 
only. There's Reviews, Tips. 
Quizzes, etc. Plus a Free Texl 
Adventure. All this for on ly E 2. 00. If 
you want to send in your own Letter, 
Tips, Review, etc, then just send 
tl.90 when you order impact. 
Impact 1 will be out in one month, 
fiend Cheque/P O made payable 
to. M. Sibthorpe, 18 The Stray. 
Darlington. Co Durham DL1 1FP. 



64 SOURCE GENERATOR; an 

advanced utility thai will produce 
source code from programs m 
memory: imagine being able to 
take any machine language pro- 
gram and convert it to true source 
code, complete with labels SAE 
more into- E695 Tape: E8.95 Disk. 
Cheques/ POs to K. Otton. 19 
Meadows Close. London E1 07DH. 



COMMODORE REPAIRS 

Commodore- repairs by Commodore 
approved engineers. Repair prices 

Yin JO n:)rk or LB 0i v 'i:: ?0 Ll 5 Oil 

CE*A 64 rrom £20.00 C2N rrom E*.W. 1 54 } 
from £20.00 C64 psu £13.». fipfhqlrum 
£16.50. Dragon £32.00. Electro-na. Atari 
Far more inlormalinn SaF or telephone 

Q.C. BUNCE & SON, 
36 Burllnglan Road, Burn ham, 
Bucha SL1 7BO 
T*l: <062flS> 61696. 

9flrh-e|Mri Hoti-Frl. 



TRIDENT ENTERPRISES 

LTD 



Commodore 64 — £15, Vic 20 
— £12.50 t Spectrum — 
£10,50, QL — £30, 1541 Disk 
Drives — £20, and all Com- 
modore systems, Send faulty 
machine with note describing 
fault to; 

UNIT 1. WEHTWORTH INDUSTRIAL 
COUHT, GOODWIN RQAO, BRITWELL, 
SLOUGH TEL: 0753 21 391 

0*ir»n enquiries welcome. 
(Above prices are exclusive of 
pens and va r ; 



When replying to 
classified advertisements 
readers are recommended 
to take steps to protect 
their interest before 
sending money. 



LONDON 
COMPUTER REPAIR 

CENTRE 

+ Spectrum, Commodore. BBC. 

Atari, Amstrad etc. 
*Low cost repairs from £12,00 

* Collection & delivery optional 

* Ue«{1 Micro's boucjhl. sold, 

exchanged. 
Call NIGEL 01-983 7166 

MICRO SUPPORT 

Unit 3. 15 Springlield RoBd. 
Harrow. Middx HA4 1 OF. 




ESS COMMODORE 

REPAIRS!. 

WHY PAY HIGH 
FIXED' PRICES 

'CW PHO'riSilONAUSM - "Of *Etne 
"?p3ir(rjrnn}nip} ^mrlaii I. .Ki ■ r •%pciHt 

to, MAJKOMF s*efr«d tne WCfii 
PHOFESSlOHAL when rtcame to advice 
and a helpful attitude' AUG 8& 

WHY DtLAV QUFt E3T4HATLS Aft£ 
FBEE AND WITHOUT QflUGATIOfl. IF 
v::i . [ID NOT LIKE OUR ESTIMATE 
WE WILL «ETU«N THE COMPUTER 
AMD REFUND fHF POSTACE 
IMCUFWEDI 

MANCOMPltu 
^jjT (Dept YC5) 

Fnntwctrhs Lane.Levensriulrrw. 

Manchester M19 3JP 
OPEN M0N - SAT Sam to 7pm 



EPROMS 



PROM -64 

EPROM programmer (or^K. 16K, 
ZJF socket, Vpp gt>nerator & 
synware on tape £34.75 
64-CARTridqe. 2 ■ 8K E5.B5 
EPflOMSQTY 1-10 271 G-12A £2.99 
OHOBI-2 EPftOM eraser £22.95 
UK + 15% VAT 
Cambridge Microelec Ironies 
One Milton Road. Cambridge 
CB4 1UV 
Tel: ^0223) 314614 TlXJ 61574 



HORSE FORM 

CBH H 'lM Trie ullirriaiB in HcH-»rar;iFvg 
Predtciinna •A/hy pay C5 tor one-orT lima 
ratings, when you can conimuaMy pr^ducg 
your &wn. Program holds dBTta for all Tlat 
racing tracks In Britain and Inland 
Go! Th* Edge. Gel HorBeform. 
C7.A5 cassette Chuquns- P O 1Q' 
SFE SAW SOFTWARE, 
74 Fle*tham Gardnni. Lowfr Efldty, 
nt#dln-g BQ6 ^BT. 



WARNING NOTICE 

Advertisements placed in this magazine are to be in strict compliance with our standard conditions (copies of which 
conditions are available on request) and on the clear understanding that the advertiser warrants that his 
advertisement^) does not infringe any copyright or condition of sale of any interested party in the advertised 

product. 

Further, the advertiser indemnifies the proprietors of this magazine in respect of costs, damages, or any otherclaims 
brought against them as a result of legal action arising from the publication of the advertisement. 

Any breach of these terms or the said conditions may result in prosecution of the advertiser by the proprietors, 



FOR SALE 



HARDWARE 



FOR SALE 



GADGET 64 £6.95 

Programming lool kit lor CfiMEfl 
apecla% designed tor lape user a . 

Provides: RENUMBER (inc. GOTO, 
GOSuBi. APPEND. DELETE, and a 
special PARK facility fallows two pro- 
grams, in memory for editing, append- 
ing etc,] 

Send your name, address 4 PO-'cheq tN 
lor£6.flS jPAP free) to: 

J&J GILMOUR LTD 

P*pl. TC5*6 4 Ccjjh Close. Uu, 
Hampshire GUIS TEW, England. 
Tel: D73a-353i3'2 



!!! FREE DISKS !!! 

For every 1 0 ordered we supply 11 

5 V " 

55. DP £10.99 SS/OD £13,19 
DS/DD £13.19 DS.QO £15.39 

5/Side £27.49 D/Side £32.99 
AH prices INCLUDE VAT 
Delivery is FREE 
All disks guaranteed for 12 months 

Cash with order please to 
HOLLBARN Ltd., Depl CM1, 
B Alexander Road, Stotfold, 
HHchin. Herts. SO 5 4NA. 



BUY OR SELL you unwanied 
sottware, books, and hardware. We 
pul you directly in contacl with 
each other in your area. Details 
Second Hand Computer Sales 
Agency 38. Bowling Alley Walks. 
Dorchesler, Dorset Tel (0305} 
64849 {24 hrs) 



WORD DEALER, an exciting 
word game for up to four 
players. Four play levels too! 
Send cheque/P.O. £3.25 to R. 
Porter, Woodside House, Abbey 
Road, Scone. Perthshire, PH2 
6LL (C16 and pi U a/4). 



* BACK-UP-SYSTEMS FOR CBM-64 & VIC-20 * 

The BACK-UP-BOARD Mk. 1 is Irie fastest, and easiest way lo back up your (ape 
programs With 1his hoard ynu can connect ;i second CBM casaefte deck to your 
computer. You car copy a program on Che second deck while 1 he original loads from 
the tir*t vou can hack up an last loaders, data wes, eic Back-up-board Mk. 1 
£10.00 inc. P&P. 

BACK-UP-BOARD M*s. 2 This nftw version of our famous BACK-UP-BOARD i* now 
proving so papular it is outselling our original Mk. 1. This new board now works two 
ways Switched to 'NORMAL' it operates as Ihe Mk 1 Swi1Ch«J to 'GENERATE". '84' 
owners can use our special transfer software to regenerate a copy or a programonthe 
second deck as rt loads from the rirsi This method cm produce a beuer quality copy 
than lhe original. BACK-UP-BOARD Mk. 2 &. Software £14.50 inc. PfiP. Conversion 
service Return your Mk. 1 Board, ir purchased from us, 10 be modified to Mk 2 tor 
£4 50 including soUware & PftP. 

AZIMUTH HEAD ALIGNMENT TAPE by INTERCEPTOR lor -64'. Use this test tape 
wif h your W to adjuSl 1he heads Of your decks to makea perfedly matched pair. FliI I 
instructions and screwdriver supplied £8.50 »nc. PS P. 

HOW SWITCH,'RiSET BOARD- Fit Ihift, board m 1he expansion port ol your "&4' and 
you can reset ALL programs. Resels programs that a slandard resel swilch can t A 
tcck*t lor- a J764SKeprom is also lifted fijll instructions suppled £fl.$S inc. P*P. 
Please send SAE for more details of the above praducls. Send your cheque.. 1 PO to 

TURBOTRONIC 
46 Ripon SI,, Parkinson Lane, Halifax, West Yorkshire HX1 3UG, 
Tel' (0422) 52020 

(Europe add 50p outside Europe add £1.50) 



FOR HIRE 



J-rlRE 



HIRE 



STAFFS COMPUTER LIBRARY 

CBM 64 OWNERS 

Join the friendly Library. We give you what you want. If a title 
is not on our list thftn wr will yet it, if it's still available. 
(Games onlyf 



All the latest Titles 

Full 7 Days Hire 

Low Hire Cost, From 75p 

Up to 4 Games per week 

All games original 

Lots of American Titles 

Low Hard and Software prices 

Membership ONLY £5.00 



Free m/c Monitor on joining 

Send your cheques/postal orders payable to; 
STAFF COMPUTERS 
The Newlands, Greansome Lane, Stafford 



VIC-20/CBM 64 
SOFTWARE HIRE 

Free Membership. Hundreds of Titles 
lo choose from. Send SAE for your 
Free Hire Kit: 

VSH (HI), PO BOX 65. NOTTINGHAM HQl 



COMMODORE 64 cassette 
library. Hire latest games and 
educational software, onty one 
price £1.50 per cassetle 7 days 
hire. Details SAE please: Q.G.L. 
19 Darrell Way. Abingdon, OX14 
I HO. 



ADVERTISERS PLEASE NOTE:— 
COPY DEADLINES FOR FUTURE ISSUES OF YOUR COMMODORE 
ARE AS FOLLOWS: — SEPT ISSUE - 24th JUNE 
OCT ISSUE - 26th JULY. NOV ISSUE - 26th AUGUST 
WE WORK WELL IN ADVANCE SO START THINKING NOW! 



MOONRAKER £7.95 

Space Fligrrt Cum* l»r the CBM64 

Fealures: Animated di&fHayS 0( Nighf 
over surface craters PhaS-Of flay to 
shoot flheo cralf score aid fhghi -nrji 
Gators Soprinlicaled gama using 

advanced display techniques 
Send yrxirname address A PO cheque 
ior £7.95 free) to: 

J&J GILMOUR LTD 

Depl YC58*. 4 Copse Close. Ll», 
Hampshire GUJ1 7EW. England, 
Jet: 0730-003430 



HARDWARE 



Super Breaker 
Back-Up Board 

For fbe Commodore 64, CBM l2Sand 
VIC-?0 Whim ,i s<m:i:ii<J fiFiM :?;«: : it>,- 
sette unil is connacfed to iKa board il 
win make $ecuNiy hunk -up copies m 
cassette based software, including 
Turbo,''FaSt LOarJerj, Bas-iC and/Or 
Machine Code and Data Files. No 
additional soilware is needed Very 
User Friendly, the back-up copy ia 
mada on Jha second cassette while lhe 
original ia loading on the first. Price at 
£6 95 Plus PSP 

RESET CARTRIDGE fCr CRM 64 Th.S 
cartridge will reset all. yes all. memory 
resident programs. Including all pro- 
grama where standard reaef switches 
Price £7.95 ■ PftP 



PAP SSp U 
whfry nd<) 
order, c 



rope add £1.00, elae- 
Send cbeque,'' postal 
imp lor details lo 



C, Kent, 26 Northcape Walk, 
Corby, North aria. NN18 9DQ. 
Per enquiries telephone (0536) 742*22 




HOME ACCOUNTS 

Put your house in order! 
Probably home computing's 
best use' Comprehensive 
coverage of bank accounts. 
Credit cards, HP in-built 
accuracy check. Records all 
transactions. Projects cash- 
flow tor any period ahead. 
Available for Complete Com- 
modore Range. £8.45 or free 
details from: 

Discus Software 

Free post 
Beach Approach 
Brixham TQ5 BBR 
Tel: 08045 55532 



Why pay repair bills 
when you can solve or 
prevent most of your 
1541 and 1570 disk 
drive problems 

for only £19.95 

Every time you use your 
disk drive the protection 
on your software bangs 
your playing head, 
eventually knocking it out 
of place. Now with our 
very easy to use Magic 
Disk Kit with a dear book 
of tips you can remedy 
head alignment faults 
and give simply 
maintenance to your 
machine to give better 
performance and longer 
life, 

Available from good 
computer shops or:- 



Robiek Lid, Unit 4, Islewonh Business Complex 
St John's Road, Isleworth, Middx, TW7 6NL 
Telephone: 01-847 4457 



®eMsIa(Bii] @lirt mm 



WELCOME TO THE WORLD 
COMMODORE 

Maintenance, Service, Support, Training, 
from your No 1 dealer 

«C126D with Monitor & Printer 
MPS 1000 NLQ 
SOFTWARE 
: 



HARDWARE 




ACCOUntS (cash book & V AT) f W/P 

Database. Spreadsheet, 
all for only £879.00 



C64 Compendium 1 89,00 

CI 28 Computer........... ...265. 00 

CI 28 D inc disk drive 489.00 

CI 28 D incd/d, Monitor.. 585.00 

1 570 S/S disk drive 195 00 

1571 D/S disk drive 265.00 







1901 Colour Monitor.... 


.285.00 


1900 80 Column 


,145.00 


Green/Amber Screens 


95.00 


Cable for above... 


10.00 


C128 40/80 cable........ 


_. 14 95 






DPS1 101 Daisy Wheel 


.. 295.00 


MPS1000 NLQ incT/F 


.269.00 



Superscript 64. .49. 00 
S/Script 128, ,..74 .OO 

S/Script + S/Base 64, 
S/Script + S/Base 128 

|Camprint interface .6 1 .99[rbek interface . 69 .00 



Super base 64.. 59. 00 
Superbase 128 79.00 

..99.00 
139.00 



1 



Miracle modem...,! 13.25 1 CBM modem 
MS2000 House . 69. SO 



PHONE for FULL LISTS 



.75.00 



Computer Centres 

48 Junction Rd Archvay London N1 9 5RD 
238 Musvell Hill Broadway London N10 3SH 



All prices include VAT. Payment by Access, 
Visa^ Bankers Drafts Building Society Cheques, 
gor_rjj_cjiejiue^_n^e^^ clearance. 



enter with our new system. 



COMMODORE LISTINGS ARE RATHER 
well known for the horrible little black 
blobs that always abound. Unfortunately 
the graphics characters which are used to 
represent graphic and control characters 
do not reproduce very well and they are 
also difficult to find on the Commodore 
keyboard. 

In future all control and graphics 
commands will be replaced by a mnemonic 
within square brackets. This mnemonic is 
not typed out as printed in the magazine 
but rather the corresponding key or keys 
on the keyboard are pressed. For example 
[RIGHT] means press the cursor right key, 
you do not type in [RIGHT], All of the 
keywords, what keys to press and how 
they are shown on the screen are shown 
below. 

Any character that is accessed by pressing 
shift and a letter will be printed as 
[Sletter], 

[SA] shift and A 
[S+] shift and + 

Any character that is accessed by 
pressing the Commodore key and a letter 
will be printed as [Getter] 
[CA] Commodore and A 
[C+] Commodore and + 
[CI] Commodore and 1 



Mnemonic Symbol what to press 



[RIGHT] 

[LEFT] 

[UP] 

[DOWN] 

[Fl] 

[F2] 

m 

L F4] 




■ 
in 

■ ■ mmm 





left/right 



shift left/right 



Shift & up 
/down 



up/down 



t'1 



shift & f1 



13 



shift & f3 




LISTINGS 



If any characters arc repeated the 
mnemonic will be Followed by a number. 
This number is how many times you 
should enter the character. Any number 
of spaces over one will also be 
represented in this form 
|RIGHT10] press cursor right 10 times 
[C+10] press Commodore and + 10 
times 

[SPC10] Press the space bar 10 times 



Any other characters should be easily 
recognisable for example CTRL-N means 
press CTRL and N and LEFT-ARROW 
means press the left arrow. 

Any number of mnemonics can be 
enclosed in brackets for example 

[$Al0,SPCirj,SA1u] 

means type 10 shift A's 10 spaces and 
another 10 shift A s. 



Mnemonic Symbol what to press 



F5] 

F6] 

[F8] 

[CLEAR] 
[HOME] 
[RVSON] 
[RVSOFF] 




■ ■ ■ ■ h 

■ • 






.5 



shift & IS 



17 



shift & f7 

shift & CLR 
/HOME 



CLR/HOME 



CTRL & 9 



CTRL & 0 



Mnemonic Symbol what to press 



[BLACK] 
[WHITE] 

[RED] 

[CYAN] 

[PURPLE] 
[GREEN] 
[BLUE] 
[YELLOW] 









CTRL Si 1 



CTRL & 2 



CTRL & 3 



CTRL & 4 



CTRL & 5 



CTRL & 6 



CTRL & 7 



CTRL &8 




LEGIONNAIRE 

Your mission is to take vital 
messages to the garrison, head quarters. 
As you travel through the scrolling landscapes, 
you will be under constant fire from the tribesmen bent on 
reaching the fort. You will have to use your machine gun with great skill 
to get past them. There art seven separate areas of scrolling landscapes before 
the fort can be reached and each area requires increasing skill, 

C16/PLUS4 £5.95 
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BONGO CONSTRUCTION SET 
Bongo Construction Set is a hilarious family game, Bongo 
h. trying to reach the princess, hotly pursued 1 by monsters. 
He uses ladders, s tides, transporters, lifts and trampolines 
to elude his pursuers but they seem to know h is moves 
before he makes them. There are six stages with five skill) 
f&vuls. Ydu can design your own stages using the joystick 
and savi them on cassette or disk to play later. 

C167PLUS4 £5.95 



Space Pilot, the legendary hero,, is under constant attack 
by alien ships with one aim • the destruction of his craft. 
The alien craft attack singly or in battle formation. 
Equipped with heat seeking missiles, their attack is deadly 
$s well as relentless. Space Pilot with full 360 degrees 
scrolling and four stages, demanding ever increasing skills 
retains ell aspects of a smash hit on CBM 64. 

C1G/PLUS 4 £5,95 



THAI BOXING 

A unique combination of 
the noble art of Boxing 
and Skills of Martial arts, 
Three stages of increasing 
skill. 

16/PLUS 4 £5.95 
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FORTHCOIVHNG ANCO RELEASES 




TENNIS 
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CHAMPIONSHIP TENNrS 
A Tennis Simulation quite capable of 
creating the drama of the Centre 
Court. Available June. 

C167PLUS4 £595 



MICRO TEXT 

Ideal for home user. Facilities include 
Centring and full Left and Right 

justification, 

£7.95 (Cass). £10.95 (Disc). 



MICRO BASE 

An easy to use data base with full sort 
facilities. Ideal for keeping track of 
records or stamp collection. Club secretaries will find it very handy for 
stohng names end addresses of members. Designed to print self adhesive 
labels. Selected names and addresses can be selected for printing. 

£7.95(cassL £10.95 (Disc). 




WATER SPORTS 

Water Skiing and Shooting the Rap 




6/PLUS 4 £6 
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WATER SPORTS PLUS 
Enhanced version for PLUS 4 owners or C16 with 16K expansion includes an 
extra ivBfit, Power Boat Racing. £7.95 PLUS 4/C 16+16 K. 



C16 arid PLUS 4 REFERENCE BOOK 
The book has bean specially written for ANCO' 
It a a comprehensive guide for a beginner and a 
professional programmer, June. £7*95 



ANCO SOFTWARE, 4 WEST GATE HOUSE, SPITAL STREET, DARTFORD, KENT. DA1 2EH. 

Telephone: 0322 92513/92518. 
Mail Order: Pay merit by Cheque. P.O., Visa or Access, 24 Hour Credit Card Service: 0322 522631, 




Choosing the right computer 
is a good start — but can you 
find the right software? 
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At SUPERSOFT we're very conscious of the 
fact that people who spend several hundred 
pounds on computer equipment are looking 
to do rather more than play Space Invaders. 

Financial planning is a rather grand name 
for something you've been doing all your life 
- making ends meet! Perhaps if Mr 
Micawber had used BUSICALC he would 
have been able to balance the books a little 
better. 

For home, dub or small business use 
BUSICALC 1 should pay for itself in notime at 
all; for larger companies we recommend 
BUSICALC 3, one of the few really valuable 
programs that you can learn to use in a day. 

Although your Commodore 64 is a power- 
ful musical instrument you need to be a 
pretty good programmer to understa nd how 
it all works Unless, of course., you buy MUSIC 
MASTER! 

To use MUSIC MASTER requires no prior 
musical knowledge, though in the hands of 
an experienced musician it will prove an 
invaluable tool. You don't need to knew the 
first thing about programming either! MUSIC 
MASTER is the musical equivalent of a word 
processor, remembering the notes you play 
and allowing you to replay and edit them as 
you wish 




INTERDICTOR PILOT is a space flight 
simulator. Nowadays simulators are widely 
used to train pilots and astronauts because - 
to be frank - it's a lot cheaper (and safer) 
than the real thing! 

Imagine, 'if you will, life in the 22nd 
century: space travel is commonplace, and 
on the outskirts of the galaxy the first war 
between civilizations is being fought A short- 
age of trained pilots has prompted the Feder- 
ation to develop a computer simulation that 
allows raw recruits to gain experience with- 
out paying for their mistakes with their lives. 
With the aid of your Commodore 64 you too 
can learn to pilot the Interdictor Mk 3 craft. 
But be warned - this is no game! 




5 UP Eft SOFT,, Winchester House, Canning Road, 
Wedidstone r Harrow, Middlesex HA3 7SJ 
Telephone: 01 861 1166 



Other SUPERSOFT products include the 
MIKRO ASSEMBLER cartridge, the only 
assembler that's ideal for beginners yet pow- 
erful enough for the professional (most of 
our competitors use it!). The VICTREE cart- 
ridge adds dozens of commands to Basic 
induding toolkit aids and disk commands: or 
on disk there's MASTER 64, a really com- 
prehensive package for the keen prog- 
rammer. 

Of course, we do also publish games 
programs, and with classics like ST1X, QUINX 
and KAMI-KAZE in our range we are one of 
the market leaders. But we most enjoy 
coming up wfth the sort of programs that are 
going to be in use for months and years, not 
hours and days - the sort of programs that 
makeyou glad that you bought a computer - 
and glad that you bought SUPERSOFT! 

You won't find SUPERSOFT products on 
the shelves of your local supermarket But 
most specialist shops stock titles from our 
extensive range (and are prepared to obtain 
other programs to order). However you can 
also buy direct by sending a cheque (pre-paid 
orders are post free!), by calling at our 
offices, or over the telephone using your 
ACCESS card 



